Public  utility  Authority 

Stewardship.  Sustainability.  Service. 


Vaughn  Hagerty 
Public  Information  Officer 
235  Government  Center  Drive 
Wilmington,  NC  28403 
910-332-6704 
vauehn.hagertvijPcfpua.ore 


Enclosed  find  records  responsive  to  your  records  request  referenced  in  the  attached  inquiry. 

Note  that  I  am  unable  to  determine  where  or  how  your  original  request  was  submitted.  In 
addition,  this  request  was  forwarded  by  our  Customer  Service  Department.  Each  of  these 
contributed  to  the  delay  in  fulfilling  your  request. 

In  the  future,  please  submit  requests  for  records  to  Cape  Fear  Public  Utility  Authority  to: 
Communications(S)  cfpua.org. 


Regards, 


Vaughn  Hagerty 
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Cape  Fear  Public  Utility  Authority 
North  Carolina  Public  Records  Law  office 
235  Government  Center  Drive 
Wilmington,  NC  28403 


July  9,  2019 

This  is  a  follow  up  to  a  previous  request; 

To  Whom  It  May  Concern: 

I  wanted  to  follow  up  on  the  following  North  Carolina  Public  Records  Law  request, 
copied  below,  and  originally  submitted  on  Sept.  19,  2018.  Please  let  me  know  when  I 
can  expect  to  receive  a  response. 

Thanks  for  your  help,  and  let  me  know  if  further  clarification  is  needed. 


Filed  via  MuckRock.com 

E-mail  (Preferred):  61294-24l304046lrequests.rauckrock.com 

For  mailed  responses,  please  address  (see  note): 

MuckRock  News 
DEPT  MR  61294 
411A  Highland  Ave 
Somerville,  MA  02144-2516 

PLEASE  NOTE:  This  request  is  not  filed  by  a  MuckRock  staff  member,  but  is  being 
sent  through  MuckRock  by  the  above  in  order  to  better  track,  share,  and  manage 
public  records  requests.  Also  note  that  improperly  addressed  (i.e.,  with  the 
requester's  name  rather  than  "MuckRock  News"  and  the  department  number)  requests 
might  be  returned  as  undeliverable. 


On  Sept.  19,  2018; 

Subject:  North  Carolina  Public  Records  Law  Request:  GenX  Report  Documents 
To  Whom  It  May  Concern: 

Pursuant  to  the  North  Carolina  Public  Records  Law,  I  hereby  request  the  following 
records: 

All  agency  records  (including,  but  not  limited  to  letters,  correspondence,  tape 
recordings,  notes,  data,  memoranda,  reports,  email)  held  by  Cape  Fear  Public 
Utility  Authority  related  to  CFPUA  Vice  Chair  Jennifer  Adams’  report  "Review  of 
GenX  Response,"  which  reviewed  the  "GenX  issue"  and  the  appropriateness  of  CFPUA' s 
response  and  was  issued  in  June  2017. 

This  requests  includes  but  is  not  limited  to  all  documents  utilized  in  Ms.  Adams' 
report  including; 

Documents  voluntarily  provided  by  CFPUA  employees  and  other  government  employees, 
documents  provided  by  the  private  companies  involved  in  these  events,  and  public 
documents  available  on  the  internet  and  elsewhere.  We  also  requests  records  related 
to  interviews  with  CFPUA  officials  and  employees,  Chemours  officials  and  other 
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persons  involved  in  these  events. 

If  you  determine  that  any  portion  or  portions  of  this  request  cannot  be  fulfilled 
as  promptly  as  any  other  portion  of  this  request,  we  ask  that  you  first  fulfill 
whatever  portion  of  this  request  you  can  fulfill  within  10  business  days  and  then 
fulfill  the  remainder  of  the  request  as  promptly  as  possible. 

We  are  happy  to  work  with  your  office  to  make  this  request  as  simple  as  possible 
and  eliminate  unnecessary  work.  Please  contact  us  before  you  incur  labor  costs  or 
the  use  of  information  technology  resources  beyond  those  that  your  agency  has 
already  established  for  reproduction  of  the  information  requested.  We  can  probably 
find  an  efficient  solution  that  serves  the  public  interest  while  minimizing  your 
effort . 

The  requested  documents  will  be  made  available  to  the  general  public,  and  this 
request  is  not  being  made  for  commercial  purposes. 

In  the  event  that  there  are  fees,  we  would  be  grateful  if  you  would  inform  us  of 
the  total  charges  in  advance  of  fulfilling  our  request.  We  would  prefer  the  request 
filled  electronically,  by  e-mail  attachment  if  available  or  CD-ROM  if  not. 

Thank  you  in  advance  for  your  anticipated  cooperation  in  this  matter. 

We  look  forward  to  receiving  your  response  to  this  request  within  10  business  days. 

Sincerely, 

Working  Narratives 

Filed  via  MuckRock.com 

E-mail  (Preferred):  61294-24l30404@requests.muckrock.com 

For  mailed  responses,  please  address  (see  note); 

MuckRock  News 
DEPT  MR  61294 
411A  Highland  Ave 
Somerville,  MA  02144-2516 

PLEASE  NOTE:  This  request  is  not  filed  by  a  MuckRock  staff  member,  but  is  being 
sent  through  MuckRock  by  the  above  in  order  to  better  track,  share,  and  manage 
public  records  requests.  Also  note  that  improperly  addressed  (i.e.,  with  the 
requester's  name  rather  than  "MuckRock  News"  and  the  department  number)  requests 
might  be  returned  as  undeliverable. 


EPA 


IN  THE  UNITED  STATES  DISTRICT  COURT 
FOR  THE  SOUTHERN  DISTRICT  OF  WEST  VIRGINIA 
CHARLESTON  DIVISION 

V 

UNITED  STATES  OF  AMERICA,  and  ) 

THE  STATE  OF  WEST  VIRGINIA,  ) 

) 

Plaintiffs,  ) 

) 

V.  )  Civil  Action  No. 

) 

E.I.  DU  PONT  DE  NEMOURS  &  CO.,  and  )  CONSENT  DECREE 

LUCITE  INTERNATIONAL,  INC.,  ) 

) 

Defendants.  ) 

_ ) 
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Plaintiffs,  United  States  of  America,  on  behalf  of  the  United  States  Environmental 
Protection  Agency  (“EPA”),  and  the  State  of  West  Virginia  (“the  State”),  have  filed  a  complaint 
in  this  action  concurrently  with  this  Consent  Decree,  alleging  that  Defendants,  E.I.  Du  Pont  de 
Nemours  &  Co.  (“DuPont”)  and  Lucite  International,  Inc.  (“Lucite”)  (together  “Defendants”), 
violated  the  Clean  Air  Act  (“Act”),  42  U.S.C.  §§  7401-7671q,  and  the  following  provisions 
under  the  Act:  the  Standards  of  Performance  for  New  Stationary  Sources  at  Section  1 1 1  of  the 
Act,  42  U.S.C.  §  7411,  and  the  New  Source  Performance  Standards  for  Sulfuric  Acid  Plants,  40 
C.F.R.  Part  60,  Subpart  H,  at  §§  60.80-60.85;  the  Prevention  of  Significant  Deterioration 
(“PSD”)  of  Air  Quality  provisions.  Part  C  of  Title  I  of  the  Act  at  Sections  1 60-169B  of  the  Act, 
42  U.S.C.  §§  7470-7492;  the  Title  V  Permit  Program  in  Title  V,  Sections  502-504  of  the  Act,  42 
U.S.C.  §§  7661a  -7661c,  and  its  implementing  regulations  at  40  C.F.R.  Part  70;  West  Virginia’s 
Title  V  Permit  Program  at  W.  Va.  Code  State  R.  Tit.  45  §  30;  and  the  West  Virginia  State 
Implementation  Plan  provisions  for  PSD  and  minor  new  source  review  at  W.  Va.  Code  State  R. 
Tit.  45  §§  13  and  14. 

The  Complaint  alleges  that  these  violations  occurred  at  a  sulfuric  acid 
regeneration  plant  (“Facility”)  that  is  owned  by  Lucite  and  operated  by  DuPont.  The  Facility  is  a 
portion  of  a  larger  plant,  located  at  901  West  DuPont  Avenue,  Belle,  West  Virginia  25015  in 
Kanawha  Coimty,  West  Virginia. 

Defendant  Lucite  has  decided,  for  independent  business  reasons,  to  cease 
operation  of  the  Facility  as  of  April  1,  2010. 

Neither  Defendant  admits  any  liability  to  the  United  States  or  the  State  arising  out 
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of  the  transactions  or  occurrences  alleged  in  the  Complaint. 

The  Parties  recognize,  and  the  Court  by  entering  this  Consent  Decree  finds,  that 
this  Consent  Decree  has  been  negotiated  by  the  Parties  in  good  faith  and  will  avoid  litigation 
between  the  Parties  and  that  this  Consent  Decree  is  fair,  reasonable,  and  in  the  public  interest. 

NOW,  THEREFORE,  before  the  taking  of  any  testimony,  without  the 
adjudication  or  admission  of  any  issue  of  fact  or  law  except  as  provided  in  Section  I,  and  with  the 
consent  of  the  Parties,  IT  IS  HEREBY  ADJUDGED,  ORDERED,  AND  DECREED  as  follows: 

I.  JURISDICTION  AND  VENUE 

1 .  This  Court  has  jurisdiction  over  the  subject  matter  of  this  action,  pursuant 
to  28  U.S.C.  §§  1331,  1345,  and  1355,  and  Section  1 13(b)  of  the  Act,  42  U.S.C.  §  7413(b),  and 
over  the  Parties.  This  Court  has  supplemental  jurisdiction  over  the  State  law  claims  asserted  by 
the  State  of  West  Virginia  pursuant  to  28  U.S.C.  §  1367.  Venue  lies  in  this  District  pursuant  to 
Section  113(b)  of  the  Act,  42  U.S.C.  §  7413(b),  and  28  U.S.C.  §§  1391(b)  and  (c)  and  1395(a), 
because  the  violations  alleged  in  the  Complaint  are  alleged  to  have  occurred  in,  and  each 
Defendant  conducts  business  in,  this  judicial  district.  Solely  for  the  purposes  of  this  Consent 
Decree  and  the  underlying  Complaint,  the  Defendants  waive  all  objections  and  defenses  that  they 
may  have  to  the  Court’s  jurisdiction  over  this  action,  to  the  Court’s  jurisdiction  over  the 
Defendants,  and  to  venue  in  this  District.  The  Defendants  shall  not  challenge  the  terms  of  this 
Consent  Decree  or  this  Court’s  jurisdiction  to  enter  and  enforce  this  Consent  Decree.  For 
purposes  of  the  Complaint  filed  by  the  United  States  and  the  State  of  West  Virginia  in  this  matter 
and  resolved  by  the  Consent  Decree,  and  for  purposes  of  entry  and  enforcement  of  this  Consent 
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Decree,  the  Defendants  waive  any  defense  or  objection  based  on  standing. 

2.  For  purposes  of  this  Consent  Decree,  each  Defendant  agrees  that  the 
Complaint  states  claims  upon  which  relief  may  be  granted  pursuant  to  Sections  110,  111,  113 
and  502-504  of  the  Act,  42  U.S.C.  §§  7410,  7411,  7413  and  7661a-7661c. 

n.  APPLICABILITY 

3.  The  obligations  of  this  Consent  Decree  apply  to  and  are  binding  upon  the 
United  States  and  the  State,  and  upon  each  Defendant  and  any  successors,  assigns,  or  other 
entities  or  persons  otherwise  bound  by  law. 

4.  No  transfer  of  ownership  or  operation  of  the  Facility,  whether  in 
compliance  with  the  procedures  of  this  Paragraph  or  otherwise,  shall  relieve  either  Defendant  of 
its  obligation  to  ensure  that  the  terms  of  the  Decree  are  implemented.  At  least  thirty  (30)  Days 
prior  to  such  transfer,  each  Defendant  shall  provide  a  copy  of  this  Consent  Decree  to  the 
proposed  transferee  and  shall  simultaneously  provide  written  notice  of  the  prospective  transfer, 
together  with  a  copy  of  the  proposed  written  agreement,  to  EPA  Region  HI,  the  United  States 
Department  of  Justice,  and  to  the  State  of  West  Virginia  in  accordance  with  Section  XIV  of  this 
Decree  (Notices).  Any  attempt  to  transfer  ownership  or  operation  of  the  Facility  without 
complying  with  this  Paragraph  constitutes  a  violation  of  this  Decree. 

5.  Each  Defendant  shall  provide  a  copy  of  this  Consent  Decree  to  each 
officer,  employee,  and  agent  whose  duties  might  reasonably  include  compliance  with  any 
provision  of  this  Decree,  as  well  as  to  any  contractor  retained  to  perform  work  required  imder 
this  Consent  Decree.  Each  Defendant  shall  condition  any  such  contract  upon  performance  of  the 
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work  in  conformity  with  the  terms  of  this  Consent  Decree. 

6.  In  any  action  to  enforce  this  Consent  Decree,  neither  Defendant  shall  raise 
as  a  defense  the  failure  by  any  of  its  officers,  directors,  employees,  agents,  or  contractors  to  take 
any  actions  necessary  to  comply  with  the  provisions  of  this  Consent  Decree. 

in.  DEFINITIONS 

7.  Terms  used  in  this  Consent  Decree  that  are  defined  in  the  Act  or  in 
regulations  promulgated  pursuant  to  the  Act  shall  have  the  meanings  assigned  to  them  in  the  Act 
or  in  such  regulations,  unless  otherwise  provided  in  this  Decree.  Whenever  the  terms  set  forth 
below  are  used  in  this  Consent  Decree,  the  following  definitions  shall  apply: 

a.  “Complaint”  shall  mean  the  complaint  filed  by  the  United  States 
and  the  State  in  this  action; 

b.  “Consent  Decree”  or  “Decree”  shall  mean  this  Decree; 

c.  “Day”  shall  mean  a  calendar  day  unless  expressly  stated  to  be  a 
business  day.  In  computing  any  period  of  time  under  this  Consent  Decree,  where  the  last  day 
would  fall  on  a  Saturday,  Sunday,  or  federal  holiday,  the  period  shall  run  until  the  close  of 
business  of  the  next  business  day; 

d.  “Defendants”  or  “each  Defendant”  shall  mean  E.I.  Du  Pont  de 
Nemours  &  Co.  and  Lucite  International,  Inc.; 

e.  “EPA”  shall  mean  the  United  States  Environmental  Protection 
Agency  and  any  of  its  successor  departments  or  agencies; 

f  “Effective  Date”  shall  have  the  definition  provided  in  Section  XIII. 
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g.  “Facility”  shall  mean  the  sulfuric  acid  regeneration  plant  that  is 
owned  by  Lucite  and  operated  by  DuPont  and  located  at  901  West  DuPont  Avenue,  Belle,  West 
Virginia  25015  in  Kanawha  County,  West  Virginia. 

h.  “Paragraph”  shall  mean  a  portion  of  this  Decree  identified  by  an 

arabic  numeral; 


Defendant; 


i.  “Parties”  shall  mean  the  United  States,  the  State,  and  each 


Virginia; 


numeral; 


j .  “Plaintiffs”  shall  mean  the  United  States  and  the  State  of  West 


k.  “Section”  shall  mean  a  portion  of  this  Decree  identified  by  a  roman 


l.  “State”  shall  mean  the  State  of  West  Virginia; 

m.  “United  States”  shall  mean  the  United  States  of  America,  acting  on 

behalf  of  EPA. 


IV.  CIVIL  PENALTY 

8.  Within  thirty  (30)  Days  after  the  Effective  Date  of  this  Consent  Decree, 
Defendants  shall  pay  the  total  sum  of  $2,000,000.00  as  a  civil  penalty,  together  with  interest 
accruing  from  the  date  on  which  the  Consent  Decree  is  lodged  with  the  Court,  at  the  rate 
specified  in  28  U.S.C.  §  1961  as  of  the  date  of  lodging.  Defendants  shall  be  jointly  and  severally 
liable  for  payment  of  the  civil  penalty  together  with  interest. 

9.  Of  the  civil  penalty.  Defendants  shall  pay  $  1 ,000,000.00  to  the  United 
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States,  together  with  interest,  by  FedWire  Electronic  Funds  Transfer  (“EFT”)  to  the  U.S. 

Department  of  Justice  in  accordance  with  written  instructions  to  be  provided  to  Defendants, 

following  lodging  of  the  Consent  Decree,  by  the  Financial  Litigation  Unit  of  the  U.S.  Attorney’s 

Office  for  the  Southern  District  of  West  Virginia,  300  Virginia  Street,  East,  Suite  4000, 

Charleston,  WV  25301,  (304)  345-2200.  At  the  time  of  payment.  Defendants  shall  send  a  copy 

of  the  EFT  authorization  form  and  the  EFT  transaction  record,  together  with  a  transmittal  letter, 

which  shall  state  that  the  payment  is  for  the  civil  penalty  owed  pursuant  to  the  Consent  Decree  in 

United  States,  et  al,  v.  E.l.  Du  Pont  Nemours  &  Co.,  et  al.  and  shall  reference  the  civil  action 

number  and  DOJ  case  number  90-5-2-1-09251,  to  the  United  States  in  accordance  with  Section 

Xn  of  this  Decree  (Notices);  by  email  to  acctsreceivable.ClNWDfalepa.gov;  and  by  mail  to: 

EPA  Cincinnati  Finance  Office 
26  Martin  Luther  King  Drive 
Cincinnati,  Ohio  45268 

10.  No  later  than  thirty  (30)  Days  after  the  Effective  Date  of  this  Consent 
Decree,  Defendants  shall  also  together  pay  a  civil  penalty  of  $1,000,000.00  to  the  State  in 
accordance  with  written  instructions  to  be  provided  to  Defendants  by  the  State,  following  lodging 
of  the  Consent  Decree.  At  the  time  of  payment.  Defendants  shall  send  the  state  a  copy  of  the 
EFT  authorization  form  and  the  EFT  transaction  record,  together  with  a  transmittal  letter,  which 
shall  state  that  the  payment  is  for  the  civil  penalty  owed  pursuant  to  the  Consent  Decree  in 
United  States,  et  al,  v.  E.L  Du  Pont  Nemours  &  Co.,  et  al  and  shall  reference  the  civil  action 
number.  The  documents  shall  be  sent  to: 


Ramona  Dickson 
Fiscal  Office 
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West  Virginia  Department  of  Environmental  Protection 

601  S?*  Street  SE 

Charleston,  WV  25304 

1 1 .  Defendants  shall  not  deduct  any  penalties  paid  under  this  Decree  pursuant 
to  this  Section  or  Section  VII  (Stipulated  Penalties)  in  calculating  its  federal.  State  or  local 
income  tax. 

V.  COMPLIANCE  REQUIREMENTS 

12.  No  later  than  April  1 ,  20 1 0,  Defendants  shall  cease  operation  of  the 
Facility.  Upon  the  cessation  of  operation  of  the  Facility,  each  Defendant  shall  surrender  all  air 
pollution  permits  for  the  Facility  to  the  permitting  authority  in  the  State.  No  later  than  April  10, 
2010,  Defendants  shall  submit  written  notification  to  EPA  Region  III  and  to  the  United  States 
Department  of  Justice  that  they  have  ceased  operation  of  the  Facility  and  surrendered  all  air 
permits  to  the  State.  Neither  Defendant  shall  file  any  application  for  emission  reduction  credits 
as  a  result  of  such  cessation  of  operation.  Neither  Defendant  shall  use  any  emission  reductions 
resulting  from  such  cessation  of  operation  in  any  netting  calculation.  Neither  Defendant  shall 
sell  any  emission  credits  obtained  as  a  result  of  emission  reductions  resulting  from  such  cessation 
of  operation. 

VI.  REPORTING  REQUIREMENTS 

13.  On  each  May  30  and  November  30  following  the  lodging  of  this  Consent 
Decree,  and  until  termination  of  this  Decree  pursuant  to  Section  XVI,  Defendants  shall  submit  a 
joint  status  report  for  the  preceding  6-month  period  that  shall  describe  the  Defendants  actions 
taken  and  to  be  taken  to  comply  with  this  Consent  Decree.  This  report  shall  include  the  status 
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and  likely  target  date  of  the  cessation  of  operation  required  by  the  preceding  Section. 

14.  Whenever  any  violation  of  this  Consent  Decree  or  of  any  applicable 
permits  or  any  other  event  affecting  either  Defendant’s  performance  under  this  Decree,  or  the 
performance  of  the  Facility,  may  pose  an  immediate  threat  to  the  public  health  or  welfare  or  the 
environment.  Defendants  shall  notify  EPA  and  the  State  orally  or  by  electronic  or  facsimile 
transmission  as  soon  as  possible,  but  no  later  than  24  hours  after  either  Defendant  first  knew  or 
should  have  known  of  the  violation  or  event.  This  notification  procedure  is  in  addition  to  the 
requirements  set  forth  in  the  preceding  Paragraph. 

15.  All  reports  or  notices  required  under  this  Consent  Decree  shall  be 
submitted  to  the  persons  designated  in  Section  XII  of  this  Consent  Decree  (Notices). 

1 6.  Each  report  or  notice  submitted  by  either  Defendant  under  this  Section 

shall  be  signed  by  an  official  of  the  submitting  party  and  include  the  following  certification: 

I  certify  under  penalty  of  law  that  this  document  and  all 
attachments  were  prepared  under  my  direction  or  supervision  in 
accordance  with  a  system  designed  to  assure  that  qualified 
personnel  properly  gather  and  evaluate  the  information  submitted. 

Based  on  my  inquiry  of  the  person  or  persons  who  manage  the 
system,  or  those  persons  directly  responsible  for  gathering  the 
information,  the  information  submitted  is,  to  the  best  of  my 
knowledge  and  belief,  true,  accurate,  and  complete.  I  am  aware 
that  there  are  significant  penalties  for  submitting  false  information, 
including  the  possibility  of  fine  and  imprisonment  for  knowing 
violations. 


This  certification  requirement  does  not  apply  to  emergency  or  similar  notifications  where 


compliance  would  be  impractical. 

17.  The  reporting  requirements  of  this  Consent  Decree  do  not  relieve  either 
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Defendant  of  any  reporting  obligations  required  by  the  Clean  Air  Act,  the  West  Virginia  Air 
Pollution  Control  Act  or  implementing  regulations,  or  by  any  other  federal,  state,  or  local  law, 
regulation,  permit,  or  other  requirement. 

18.  Any  information  provided  pursuant  to  this  Consent  Decree  may  be  used  by 
the  United  States  or  the  State  in  any  proceeding  to  enforce  the  provisions  of  this  Consent  Decree 
and  as  otherwise  permitted  by  law. 

Vn.  STIPULATED  PENALTIES 

1 9.  Defendants  shall  be  jointly  and  severally  liable  for  stipulated  penalties  to 
the  United  States  and  the  State  for  violations  of  this  Consent  Decree  as  specified  below.  A 
violation  includes  failing  to  perform  any  obligation  required  by  the  terms  of  this  Decree, 
according  to  all  applicable  requirements  of  this  Decree  and  within  the  specified  time  schedules 
established  by  this  Decree. 

a.  Late  Payment  of  Civil  Penalty 

If  Defendants  fail  to  pay  the  civil  penalty  required  to  be  paid  under  Section  IV  of 
this  Decree  (Civil  Penalty)  when  due.  Defendants  shall  pay  a  stipulated  penalty  of  $5,000  per 
Day  for  each  Day  that  the  payment  is  late. 

b.  Cessation  of  Operation 

The  following  stipulated  penalties  shall  accrue  per  violation  per  Day  for  each  Day 
Defendants  fail  to  comply  with  the  requirements  of  Section  V  of  this  Consent  Decree: 

_ Penalty  Per  Violation  Per  Day _ Period  of  Noncompliance 

1st  through  14th  Day 


$  5,000 
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$10,000 


1 5  th  through  30th  Day 


$25,000  3 1  St  Day  and  beyond 

c.  Reporting  Requirements.  The  following  stipulated  penalties  shall  accrue  per 
violation  per  Day  for  each  violation  of  the  reporting  requirements  of  Section  VI  of  this  Consent 
Decree; 

_ Penalty  Per  Violation  Per  Day  Period  of  Noncompliance 

$  250  1st  through  14th  Day 

$  500  1 5th  through  30th  Day 

$  1 ,000  3 1  St  Day  and  beyond 

d.  The  following  stipulated  penalties  shall  accrue  per  violation  per  Day  for  either 
Defendant’s  failure  to  comply  with  any  requirement,  not  specifically  referenced  in  this 
Paragraph,  of  this  Consent  Decree,  within  the  specified  time  established  by  or  approved  under 
this  Decree: 

_ Penalty  Per  Violation  Per  Day  Period  of  Noncompliance 

$250  1st  through  14th  day 

$500  1 5th  through  30th  day 

$  1 ,000  3 1  St  day  and  beyond 

20.  Stipulated  penalties  under  this  Section  shall  begin  to  accrue  on  the  Day 
after  performance  is  due  or  on  the  Day  a  violation  occurs,  whichever  is  applicable,  and  shall 
continue  to  accrue  until  performance  is  satisfactorily  completed  or  until  the  violation  ceases. 
Stipulated  penalties  shall  accrue  simultaneously  for  separate  violations  of  this  Consent  Decree. 
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2 1 .  Defendants  shall  pay  stipulated  penalties  to  the  United  States  and  the  State 
within  30  Days  of  a  written  demand  by  either  Plaintiff.  The  United  States,  or  the  State,  or  both, 
may  seek  stipulated  penalties  under  this  Section  by  sending  a  joint  written  demand  to  either 
Defendant,  or  by  either  sovereign  sending  a  written  demand  to  either  Defendant  or  both 
Defendants,  with  a  copy  simultaneously  sent  to  the  other  Plaintiff.  Either  the  United  States  or  the 
State  may  waive  stipulated  penalties  or  reduce  the  amount  of  stipulated  penalties  it  seeks,  in  the 
unreviewable  exercise  of  its  discretion  and  in  accordance  with  this  Paragraph.  Where  both 
sovereigns  seek  stipulated  penalties  for  the  same  violation  of  this  Consent  Decree,  Defendants 
shall  pay  fifty  (50)  percent  to  the  United  States  and  fifty  (50)  percent  to  the  State.  Where  only 
one  sovereign  demands  stipulated  penalties  for  a  violation,  and  the  other  sovereign  does  not  join 
in  the  demand  within  twenty  (20)  Days  of  receiving  the  demand,  or  timely  joins  in  the  demand 
but  subsequently  elects  to  waive  or  reduce  stipulated  penalties  for  that  violation.  Defendants  shall 
pay  the  full  stipulated  penalties  due  for  the  violation  to  the  sovereign  making  the  demand  less  any 
amount  paid  to  the  other  sovereign,  and  Defendants  shall  not  be  liable  for  additional  stipulated 
penalties  to  the  other  sovereign  for  that  violation. 

22.  Stipulated  penalties  shall  continue  to  accrue  during  any  Dispute 
Resolution,  but  need  not  be  paid  until  the  following: 

a.  If  the  dispute  is  resolved  by  agreement  or  by  a  decision  of  EPA  or 
the  State  that  is  not  appealed  to  the  Court,  Defendants  shall  pay  accrued  penalties  determined  to 
be  owing,  together  with  interest,  to  the  United  States  and  the  State  within  thirty  (30)  Days  of  the 
effective  date  of  the  agreement  or  the  receipt  of  EPA’s  or  the  State’s  decision  or  order. 
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b.  If  the  dispute  is  appealed  to  the  Court  and  the  United  States  or  the 
State  prevails  in  whole  or  in  part,  Defendants  shall  pay  all  accrued  penalties  determined  by  the 
Court  to  be  owing,  together  with  interest,  within  sixty  (60)  Days  of  receiving  the  Court’s  decision 
or  order,  except  as  provided  in  subparagraph  c,  below. 

c.  If  any  Party  appeals  the  District  Court’s  decision.  Defendants  shall 
pay  all  accrued  penalties  determined  to  be  owing  to  the  United  States  and  the  State,  together  with 
interest,  within  fifteen  (15)  Days  of  receiving  the  final  appellate  court  decision. 

23.  Defendants  shall  pay  stipulated  penalties  owing  to  the  United  States  in  the 
manner  set  forth  and  with  the  confirmation  notices  required  by  Paragraph  9,  except  that  the 
transmittal  letter  shall  state  that  the  payment  is  for  stipulated  penalties  and  shall  state  for  which 
violations  the  penalties  are  being  paid.  Defendants  shall  pay  stipulated  penalties  owing  to  the 
State  in  the  manner  set  forth  in  Paragraph  10,  except  that  the  transmittal  letter  shall  state  that  the 
payment  is  for  stipulated  penalties  and  shall  state  for  which  violations  the  penalties  are  being 
paid. 

24.  If  Defendants  fail  to  pay  stipulated  penalties  according  to  the  terms  of  this 
Consent  Decree,  they  shall  be  liable  for  interest  on  such  penalties,  as  provided  for  in  28  U.S.C. 

§  1961,  accruing  as  of  the  date  payment  became  due.  Nothing  in  this  Paragraph  shall  be 
construed  to  limit  the  United  States  or  the  State  from  seeking  any  remedy  otherwise  provided  by 
law  for  Defendants’  failure  to  pay  any  stipulated  penalties. 

25.  Subject  to  the  provisions  of  Section  X  of  this  Consent  Decree  (Effect  of 
Settlement/Reservation  of  Rights),  the  stipulated  penalties  provided  for  in  this  Consent  Decree 
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shall  be  in  addition  to  any  other  rights,  remedies,  or  sanctions  available  to  the  United  States  and 
the  State  for  violation  of  this  Consent  Decree  or  applicable  law  by  either  Defendant  or  both 
Defendants.  Where  a  violation  of  this  Consent  Decree  is  also  a  violation  of  relevant  statutory  or 
regulatory  requirements.  Defendants  shall  be  allowed  a  credit,  for  any  stipulated  penalties  paid, 
against  any  statutory  penalties  imposed  for  such  violation. 

VIII.  DISPUTE  RESOLUTION 

26.  Unless  otherwise  expressly  provided  for  in  this  Consent  Decree,  the 
dispute  resolution  procedures  of  this  Section  shall  be  the  exclusive  mechanism  to  resolve 
disputes  arising  imder  or  with  respect  to  this  Consent  Decree.  A  Defendant’s  failure  to  seek 
resolution  of  a  dispute  under  this  Section  shall  preclude  that  Defendant  from  raising  any  such 
issue  as  a  defense  to  an  action  by  the  United  States  or  the  State  to  enforce  any  obligation  of  that 
Defendant  arising  under  this  Decree. 

27.  Informal  Dispute  Resolution.  Any  dispute  subject  to  Dispute  Resolution 
under  this  Consent  Decree  shall  first  be  the  subject  of  informal  negotiations.  The  dispute  shall  be 
considered  to  have  arisen  when  either  Defendant  sends  the  United  States  and  the  State  a  written 
Notice  of  Dispute.  Such  Notice  of  Dispute  shall  state  clearly  the  matter  in  dispute.  The  period  of 
informal  negotiations  shall  not  exceed  twenty  (20)  Days  from  the  date  the  dispute  arises,  unless 
that  period  is  modified  by  written  agreement.  If  the  Parties  cannot  resolve  a  dispute  by  informal 
negotiations,  then  the  position  advanced  by  the  United  States  shall  be  considered  binding  unless, 
within  twenty  (20)  Days  after  the  conclusion  of  the  informal  negotiation  period,  the  disputing 
Defendant  invokes  formal  dispute  resolution  procedures  as  set  forth  below.  In  the  event  that  the 
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United  States  and  the  State  are  unable  to  reach  agreement  with  regard  to  Defendant’s  claim,  the 
position  of  the  United  States  shall  be  the  Plaintiffs’  final  position. 

28.  Formal  Dispute  Resolution.  Either  Defendant  may  invoke  formal  dispute 
resolution  procedures,  within  the  time  period  provided  in  the  preceding  Paragraph,  by  serving  on 
the  United  States  and  the  State  a  written  Statement  of  Position  regarding  the  matter  in  dispute. 
The  Statement  of  Position  shall  include,  but  need  not  be  limited  to,  any  factual  data,  analysis,  or 
opinion  supporting  Defendant’s  position  and  any  supporting  documentation  relied  upon  by 
Defendant. 

29.  The  United  States  and/or  the  State  shall  serve  its  Statement  of  Position 
within  forty-five  (45)  Days  of  receipt  of  the  disputing  Defendant’s  Statement  of  Position.  The 
United  States’  and/or  the  State’s  Statement  of  Position  shall  include,  but  need  not  be  limited  to, 
any  factual  data,  analysis,  or  opinion  supporting  that  position  and  any  supporting  documentation 
relied  upon  by  the  United  States.  In  the  event  that  the  United  States  and  the  State  are  unable  to 
reach  agreement  among  themselves  with  regard  to  the  claim  of  the  disputing  Defendant,  the 
Statement  of  Position  served  by  the  United  States  shall  be  the  Plaintiffs’  final  position.  If  the 
State  dissents,  it  may  file  such  other  pleadings  expressing  its  position  as  allowed  by  the  Court. 
The  United  States’  Statement  of  Position  shall  be  binding  on  the  disputing  Defendant,  unless  that 
Defendant  files  a  motion  for  judicial  review  of  the  dispute  in  accordance  with  the  following 
Paragraph. 

30.  A  disputing  Defendant  may  seek  judicial  review  of  the  dispute  by  filing 
with  the  Court  and  serving  on  the  United  States  and  the  State,  in  accordance  with  Section  Xn  of 
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this  Consent  Decree  (Notices),  a  motion  requesting  judicial  resolution  of  the  dispute.  The 
motion  must  be  filed  within  ten  (10)  Days  of  receipt  of  the  United  States’  Statement  of  Position 
pursuant  to  the  preceding  Paragraph.  The  motion  shall  contain  a  written  statement  of  the 
disputing  Defendant’s  position  on  the  matter  in  dispute,  including  any  supporting  factual  data, 
analysis,  opinion,  or  documentation,  and  shall  set  forth  the  relief  requested  and  any  schedule 
within  which  the  dispute  must  be  resolved  for  orderly  implementation  of  the  Consent  Decree. 

3 1 .  The  United  States  shall  respond  to  Defendant’s  motion  within  the  time 
period  allowed  by  the  Local  Rules  of  this  Court.  Defendant  may  file  a  reply  memorandum,  to  the 
extent  permitted  by  the  Local  Rules. 

32.  Standard  of  Review.  In  a  formal  dispute  resolution  proceeding  under  this 
Section,  Defendants  shall  bear  the  burden  of  demonstrating  that  their  position  complies  with  this 
Consent  Decree  and  the  Act.  The  Court  shall  decide  the  dispute  based  on  applicable  principles 
of  law.  The  United  States  reserves  the  right  to  argue  that  its  position  is  reviewable  only  on  the 
administrative  record  and  must  be  upheld  unless  arbitrary  and  capricious  or  otherwise  not  in 
accordance  with  law. 

33.  The  invocation  of  dispute  resolution  procedures  under  this  Section  shall 
not,  by  itself,  extend,  postpone,  or  affect  in  any  way  any  obligation  of  either  Defendant  under  this 
Consent  Decree,  unless  and  until  final  resolution  of  the  dispute  so  provides.  Stipulated  penalties 
with  respect  to  the  disputed  matter  shall  continue  to  accrue  from  the  first  Day  of  noncompliance, 
but  payment  shall  be  stayed  pending  resolution  of  the  dispute  as  provided  in  Paragraph  22.  If  the 
disputing  Defendant  does  not  prevail  on  the  disputed  issue,  stipulated  penalties  shall  be  assessed 
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and  paid  by  the  disputing  Defendant  as  provided  in  Section  Vn  (Stipulated  Penalties). 


DC.  INFORMATION  COLLECTION  AND  RETENTION 

34.  The  United  States,  the  State,  and  their  representatives,  including  attorneys, 
contractors,  and  consultants,  shall  have  the  right  of  entry  into  any  facility  covered  by  this  Consent 
Decree,  at  all  reasonable  times,  upon  presentation  of  credentials,  to: 

a.  monitor  the  progress  of  activities  required  under  this  Consent 

Decree; 

b.  verify  any  data  or  information  submitted  to  the  United  States  or  the 
State  in  accordance  with  the  terms  of  this  Consent  Decree; 

c.  obtain  samples  and,  upon  request,  splits  of  any  samples  taken  by 
either  Defendant  or  its  representatives,  contractors,  or  consultants; 

d.  obtain  documentary  evidence,  including  photographs  and  similar 

data;  and 

e.  assess  each  Defendant’s  compliance  with  this  Consent  Decree. 

35.  Upon  request,  each  Defendant  shall  provide  EPA  and  the  State  or  their 
authorized  representatives  splits  of  any  samples  taken  by  that  Defendant.  Upon  request,  EPA  and 
the  State  shall  provide  either  Defendant  splits  of  any  samples  taken  by  EPA  or  the  State. 

36.  Until  three  years  after  the  termination  of  this  Consent  Decree,  each 
Defendant  shall  retain,  and  shall  instruct  their  contractors  and  agents  to  preserve,  all  non¬ 
identical  copies  of  all  documents,  records,  or  other  information  (including  documents,  records,  or 
other  information  in  electronic  form)  in  their  or  their  contractors’  or  agents’  possession  or 


-16- 


control,  or  that  comes  into  their  or  their  contractors’  or  agents’  possession  or  control,  and  that 
relate  in  any  manner  to  eaeh  Defendant’s  performance  of  its  obligations  vmder  this  Consent 
Decree.  This  information-retention  requirement  shall  apply  regardless  of  any  contrary  corporate 
or  institutional  policies  or  procedures.  At  any  time  during  this  information-retention  period, 
upon  request  by  the  United  States  or  the  State,  each  Defendant  shall  provide  copies  of  any 
documents,  records,  or  other  information  required  to  be  maintained  under  this  Paragraph. 

37.  At  the  conclusion  of  the  information-retention  period  provided  in  the 
preceding  Paragraph,  each  Defendant  shall  notify  the  United  States  and  the  State  at  least  90  Days 
prior  to  the  destruction  of  any  documents,  records,  or  other  information  subject  to  the 
requirements  of  the  preceding  Paragraph  and,  upon  request  by  the  United  States  or  the  State,  each 
Defendant  shall  deliver  any  such  documents,  records,  or  other  information  to  EPA  or  the  State. 
Each  Defendant  may  assert  that  certain  documents,  records,  or  other  information  are  privileged 
under  the  attorney-client  privilege  or  any  other  privilege  recognized  by  federal  law.  If  either 
Defendant  asserts  such  a  privilege,  it  shall  provide  the  following:  ( 1 )  the  title  of  the  document, 
record,  or  information;  (2)  the  date  of  the  document,  record,  or  information;  (3)  the  name  and 
title  of  each  author  of  the  document,  record,  or  information;  (4)  the  name  and  title  of  each 
addressee  and  recipient;  (5)  a  description  of  the  subject  of  the  document,  record,  or  information; 
and  (6)  the  privilege  asserted  by  that  Defendant.  However,  no  documents,  records,  or  other 
information  created  or  generated  pursuant  to  the  requirements  of  this  Consent  Decree  shall  be 
withheld  on  grounds  of  privilege. 

38.  Each  Defendant  may  also  assert  that  information  required  to  be  provided 
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under  this  Section  is  protected  as  Confidential  Business  Information  (“CBI”)  under  40  C.F.R. 
Part  2.  As  to  any  information  that  either  Defendant  seeks  to  protect  as  CBI,  that  Defendant  shall 
follow  the  procedures  set  forth  in  40  C.F.R.  Part  2  and  W.  Va.  Code  State  R.  Tit.  45  §  31. 

39.  This  Consent  Decree  in  no  way  limits  or  affects  any  right  of  entry  and 
inspection,  or  any  right  to  obtain  information,  held  by  the  United  States  or  the  State  pursuant  to 
applicable  federal  or  state  laws,  regulations,  or  permits,  nor  does  it  limit  or  affect  any  duty  or 
obligation  of  either  Defendant  to  maintain  documents,  records,  or  other  information  imposed  by 
applicable  federal  or  state  laws,  regulations,  or  permits. 

X.  EFFECT  OF  SETTLEMENT/RESERVATION  OF  RIGHTS 

40.  This  Consent  Decree  resolves  the  civil  claims  of  the  United  States  and  the 
State  for  the  violations  alleged  in  the  Complaint  filed  in  this  action  through  the  date  of  lodging  of 
the  Decree. 

4 1 .  The  United  States  and  the  State  reserve  all  legal  and  equitable  remedies 
available  to  enforce  the  provisions  of  this  Consent  Decree.  This  Consent  Decree  shall  not  be 
construed  to  limit  the  rights  of  the  United  States  or  the  State  to  obtain  penalties  or  injunctive 
relief  under  the  Act  or  implementing  regulations,  or  under  other  federal  or  state  laws,  regulations, 
or  permit  conditions,  except  as  expressly  specified  in  the  preceding  Paragraph.  The  United 
States  and  the  State  further  reserve  all  legal  and  equitable  remedies  to  address  any  imminent  and 
substantial  endangerment  to  the  public  health  or  welfare  or  the  environment  arising  at,  or  posed 
by,  the  Facility,  whether  related  to  the  violations  addressed  in  this  Consent  Decree  or  otherwise. 

42.  This  Consent  Decree  is  not  a  permit,  or  a  modification  of  any  permit. 
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under  any  federal,  State,  or  local  laws  or  regulations.  Each  Defendant  is  responsible  for 
achieving  and  maintaining  complete  compliance  with  all  applicable  federal.  State,  and  local  laws, 
regulations,  and  permits;  and  a  Defendant’s  compliance  with  this  Consent  Decree  shall  be  no 
defense  to  any  action  commenced  pursuant  to  any  such  laws,  regulations,  or  permits,  except  as 
set  forth  herein.  The  United  States  and  the  State  do  not,  by  their  consent  to  the  entry  of  this 
Consent  Decree,  warrant  or  aver  in  any  manner  that  either  Defendant’s  compliance  with  any 
aspect  of  this  Consent  Decree  will  result  in  compliance  with  provisions  of  the  Act,  or  with  any 
other  provisions  of  federal.  State,  or  local  laws,  regulations,  or  permits. 

43.  This  Consent  Decree  does  not  limit  or  affect  the  rights  of  either  Defendant 
or  of  the  United  States  or  the  State  against  any  third  parties,  not  party  to  this  Consent  Decree,  nor 
does  it  limit  the  rights  of  third  parties,  not  party  to  this  Consent  Decree,  against  either  Defendant, 
except  as  otherwise  provided  by  law. 

44.  This  Consent  Decree  shall  not  be  construed  to  create  rights  in,  or  grant  any 
cause  of  action  to,  any  third  party  not  party  to  this  Consent  Decree. 

XI.  COSTS 

45.  The  Parties  shall  bear  their  own  costs  of  this  action,  including  attorneys’ 
fees,  except  that  the  United  States  and  the  State  shall  be  entitled  to  collect  the  costs  (including 
attorneys’  fees)  incurred  in  any  action  necessary  to  enforce  this  Consent  Decree,  including  an 
action  to  collect  any  portion  of  the  civil  penalty  or  any  stipulated  penalties  due  but  not  paid  by 
Defendants. 
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XII.  NOTICES 


46.  Unless  otherwise  specified  herein,  whenever  notifications,  submissions,  or 
communications  are  required  by  this  Consent  Decree,  they  shall  be  made  in  writing  and 
addressed  as  follows: 

To  the  United  States: 

Chief,  Environmental  Enforcement  Section 
Environment  and  Natural  Resources  Division 
U.S.  Department  of  Justice 
Box  7611  Ben  Franklin  Station 
Washington,  D.C.  20044-761 1 
Re:  DOJ  No.  90-5-2-1-09251 

and 

Chris  Pilla,  Branch  Chief 
Air  Enforcement  Branch 
Air  Protection  Division, 

U.S.  Environmental  Protection  Agency 
Region  III 
1650  Arch  Street 
Philadelphia,  PA  19103-2029 

and 

Donna  L.  Mastro,  Esq. 

U.S.  Environmental  Protection  Agency 
Region  III  (3RC10) 

1 650  Arch  Street 
Philadelphia,  PA  19103-2029 

To  the  State: 

Roland  T.  Huson,  Esq. 

Office  of  Legal  Services,  West  Virginia  Department  of  Environmental  Protection 
601  57"'  Street 
Charleston,  WV  25304 
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Jesse  D.  Adkins 
Chief  of  Enforcement 
Division  of  Air  Quality 

West  Virginia  Department  of  Environmental  Protection 
601  57'"  Street 
Charleston,  WV  25304 

To  Lucite: 

* 

Mamey  Gillmore 
Director  of  Manufacturing 
Lucite  International,  Inc. 

2665  Fite  Road 
Memphis,  TN  38127 

Lee  A.  DeHihns,  III 
Alston  &  Bird  LLP 
1201  West  Peachtree  Street 
Atlanta,  GA  30309-3424 

To  DuPont: 

Bernard  J.  Reilly,  Esq. 

DuPont  Legal  D-7082A 
1007  Market  Street 
Wilmington,  DE  19898 

Thomas  E.  Knauer,  Esq. 

1011  East  Main  Street,  Suite  310 
Richmond,  VA  23219 

E.I.  Du  Pont  de  Nemours  and  Company 
Attn:  Director,  Sulfuric  Acid  Business 
1007  Market  Street 
Wilmington,  DE  19898 

47.  Any  Party  may,  by  written  notice  to  the  other  Parties,  change  its  designated 
notice  recipient  or  notice  address  provided  above. 

48.  Notices  submitted  pursuant  to  this  Section  shall  be  deemed  submitted 
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upon  mailing,  unless  otherwise  provided  in  this  Consent  Decree  or  by  mutual  agreement  of  the 
Parties  in  writing. 

Xm.  EFFECTIVE  DATE 

49.  The  Effective  Date  of  this  Consent  Decree  shall  be  the  date  upon  which 
this  Consent  Decree  is  entered  by  the  Court  as  recorded  on  the  Court’s  docket. 

XIV.  RETENTION  OF  JURISDICTION 

50.  The  Court  shall  retain  jurisdiction  over  this  case  until  termination  of  this 
Consent  Decree,  for  the  purpose  of  resolving  disputes  arising  under  this  Decree  or  entering 
orders  modifying  this  Decree,  pursuant  to  Sections  XV  and  XVI,  or  effectuating  or  enforcing 
compliance  with  the  terms  of  this  Decree. 

XV.  MODIFICATION 

5 1 .  Except  as  provided  in  Paragraph  47,  the  terms  of  this  Consent  Decree  may 
be  modified  only  by  a  subsequent  written  agreement  signed  by  all  the  Parties.  Where  the 
modification  constitutes  a  material  change  to  this  Decree,  it  shall  be  effective  only  upon  approval 
by  the  Court. 

52.  Any  disputes  concerning  modification  of  this  Decree  shall  be  resolved 
pursuant  to  Section  VIE  of  this  Decree  (Dispute  Resolution),  provided,  however,  that  the  Party 
seeking  the  modification  bears  the  burden  of  demonstrating  that  it  is  entitled  to  the  requested 
modification  in  accordance  with  Federal  Rule  of  Civil  Procedure  60(b). 

XVI.  TERMINATION 

53.  After  Defendants  have  completed  the  requirements  of  Section  V 
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(Compliance  Requirements)  of  this  Decree,  and  have  paid  the  civil  penalty  and  any  accrued 
stipulated  penalties  as  required  by  this  Consent  Decree,  Defendants  may  submit  to  the  United 
States  and  the  State  a  Joint  Request  for  Termination,  stating  that  Defendants  have  satisfied  those 
requirements,  together  with  all  necessary  supporting  documentation. 

54.  Following  receipt  by  the  United  States  and  the  State  of  Defendants’  Joint 
Request  for  Termination,  the  Parties  shall  confer  informally  concerning  the  Request  and  any 
disagreement  that  the  Parties  may  have  as  to  whether  both  Defendants  have  satisfactorily 
complied  with  the  requirements  for  termination  of  this  Consent  Decree.  If  the  United  States, 
after  consultation  with  the  State,  agrees  that  the  Decree  may  be  terminated,  the  Parties  shall 
submit,  for  the  Court’s  approval,  a  joint  stipulation  terminating  the  Decree. 

55.  If  the  United  States  after  consultation  with  the  State  does  not  agree  that  the 
Decree  may  be  terminated,  either  Defendant  may  invoke  Dispute  Resolution  under  Section  VIII 
of  this  Decree.  However,  neither  Defendant  shall  seek  Dispute  Resolution  of  any  dispute 
regarding  termination,  imtil  ninety  (90)  Days  after  service  of  its  Request  for  Termination. 

XVn.  PUBLIC  PARTICIPATION 

56.  This  Consent  Decree  shall  be  lodged  with  the  Court  for  a  period  of  not  less 
than  thirty  (30)  Days  for  public  notice  and  comment  in  accordance  with  28  C.F.R.  §  50.7.  The 
United  States  reserves  the  right  to  withdraw  or  withhold  its  consent  if  the  comments  regarding 
the  Consent  Decree  disclose  facts  or  considerations  indicating  that  the  Consent  Decree  is 
inappropriate,  improper,  or  inadequate.  Each  Defendant  consents  to  entry  of  this  Consent  Decree 
without  further  notice. 
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XVm.  SIGNATQRIES/SERVICE 


57.  The  undersigned  representatives  of  Defendants,  the  State  of  West  Virginia, 
and  the  Assistant  Attorney  General  for  the  United  States  each  certify  that  he  or  she  is  duly 
authorized  to  enter  into  the  terms  and  conditions  of  this  Consent  Decree  and  to  execute  and 
legally  bind  the  Party  he  or  she  represents  to  the  terms  of  the  Decree. 

58.  This  Consent  Decree  may  be  signed  in  coimterparts,  and  its  validity  shall 
not  be  challenged  on  that  basis.  Each  Defendant  agrees  to  accept  service  of  process  by  mail  with 
respect  to  all  matters  arising  under  or  relating  to  this  Consent  Decree  and  to  waive  the  formal 
service  requirements  set  forth  in  Rules  4  and  5  of  the  Federal  Rules  of  Civil  Procedure  and  any 
applicable  Local  Rules  of  this  Court  including,  but  not  limited  to,  service  of  a  summons. 

XDC.  INTEGRATION 

59.  This  Consent  Decree  constitutes  the  final,  complete,  and  exclusive 
agreement  and  understanding  among  the  Parties  with  respect  to  the  settlement  embodied  in  the 
Decree  and  supercedes  all  prior  agreements  and  understandings,  whether  oral  or  written, 
concerning  the  settlement  embodied  herein.  Except  for  the  Complaint  filed  by  the  Plaintiffs,  no 
other  document,  nor  any  representation,  inducement,  agreement,  understanding,  or  promise, 
constitutes  any  part  of  this  Decree  or  the  settlement  it  represents,  nor  shall  it  be  used  in 
construing  the  terms  of  this  Decree. 

60.  Each  limit  and/or  other  requirement  established  by  or  under  this  Consent 
Decree  is  a  separate,  independent  requirement. 
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XX.  FINAL  JUDGMENT 


61 .  Upon  approval  and  entry  of  this  Consent  Decree  by  the  Court,  this  Consent 

Decree  shall  constitute  a  final  judgment  of  the  Court  as  to  the  United  States,  the  State,  and 
Defendants.  The  Court  finds  that  there  is  no  just  reason  for  delay  and  therefore  enters  this 
judgment  as  a  final  judgment  under  Fed.  R.  Civ.  P.  54  and  58. 


Dated  and  entered  this  _  day  of 


^  200_. 


UNITED  STATES  DISTRICT  JUDGE 
Southern  District  of  West  Virginia 
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THE  UNDERSIGNED  PARTIES  enter  into  this  Consent  Decree  in  the  matter  of  United  States. 
et  al.,  V.  E.I.  Du  Pont  Nemours  &  Co.,  et  al.  (S.D.  WV),  relating  to  alleged  violations  of  the 
Clean  Air  Act: 

FOR  PLAINTIFF  UNfTED  STATES  OF  AMERICA: 


JOHN  C.  CRUDEN  Date 

Acting  Assistant  Attorney  General 
Environment  and  Natural  Resources  Division 
United  States  Department  of  Justice 


MARCELLO  MOLLO  Date 

Trial  Attorney 

Environmental  Enforcement  Section 
Environment  and  Natural  Resources  Division 
United  States  Department  of  Justice 
P.O.  Box  7611 
Washington,  DC  20044 
Phone:  (202)  514-2757 
Facsimile:  (202)  616-6583 
marcello.mollo@usdoj.gov 


CHARLES  T.  MILLER 
United  States  Attorney 
Southern  District  of  West  Virginia 

s/Kelly  R.  Curry 

KELLY  R.  CURRY 

Assistant  United  States  Attorney 

WV  State  Bar  No.  7645 

Attorney  for  United  States 

P.O.  Box  1713,  Charleston,  WV  25326 

Phone:  304-345-2200 

Facsimile:  304-347-5443 

kelly.  curry@usdoj  .gov 
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THE  UNDERSIGNED  PARTIES  enter  into  this  Consent  Decree  in  the  matter  of  United  States, 
et  al..  V.  E.I.  Du  Pont  Nemours  &  Co.,  et  al  (S.D.  WV),  relating  to  alleged  violations  of  the 
Clean  Air  Act: 

FOR  PLAINTIFF  EPA  REGION  IH: 


WILLIAM  T.  WISNIEWSKI  Date 

Acting  Regional  Administrator 

U.S.  EPA  Region  III 

1650  Arch  Street 

Philadelphia,  PA  19103 


WILLIAM  C.  EARLY  Date 

Regional  Counsel 

U.S.  EPA  Region  HI 

1650  Arch  Street 

Philadelphia,  PA  19103 


DONNA  L.  MASTRO  Date 

Senior  Assistant  Regional  Counsel 

U.S.  EPA  Region  in 

1650  Arch  Street 

Philadelphia,  PA  19103 
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THE  UNDERSIGNED  PARTIES  enter  into  this  Consent  Decree  in  the  matter  of  United  States. 
et  ai,  V.  E.I.  Du  Pont  Nemours  &.  Co.,  et  al.  (S.D.  WV),  relating  to  alleged  violations  of  the 
Clean  Air  Act; 


FOR  PLAINTIFF  THE  UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY: 


CATHERINE  MCCABE  Date 

Assistant  Administrator  for 
Enforcement  and  Compliance  Assurance 
United  States  Environmental  Protection  Agency 


-28- 


THE  UNDERSIGNED  PARTIES  enter  into  this  Consent  Decree 
et  al,  V.  E.I.  Du  Pont  Nemours  &  Co.,  et  al  (S.D.  WV),  relating 
Clean  Air  Act: 

FOR  PLAINTIFF  STATE  OF  WEST  VIRGINIA: 


JOHN  A.  BENEDICT  Date 

Director 

Division  of  Air  Quality 

West  Virginia  Department  of  Environmental  Protection 


ROLAND  T.  HUSON,  m  Da 

Senior  Counsel 

Office  of  Legal  Services 

West  Virginia  Department  of  Environmental  Protection 


in  the  matter  of  United  States. 
to  alleged  violations  of  the 
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THE  UNDERSIGNED  PARTIES  enter  into  this  Consent  Decree  in  the  matter  of  United  States, 
e.t  ai.  V.  E.I.  Du  Pont  Nemours  &  Co.,  et  al.  (S.D.  WV),  relating  to  alleged  violations  of  the 
Clean  Air  Act: 

FOR  DEFENDANT  E.I.  DU  PONT  DE  NEMOURS  &  CO.: 


GARY  W.  SPrrZER 

Vice  President  &  General  Manager 

DuPont  Chemical  Solutions  Enterprise 


The  following  is  the  name  and  address  of  Settling  Defendant’s  agent  for  service  and  counsel: 

Bernard  J.  Reilly,  Esq. 

DuPont  Legal  D-7082A 
1007  Market  Street 
Wilmington,  DE  19898 
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THE  UNDERSIGNED  PARTIES  enter  into  this  Consent  Decree  in  the  matter  of  United  States. 
et  al..  V.  E.L  Du  Pont  Nemours  &  Co.,  et  al.  (S.D.  WV),  relating  to  alleged  violations  of  the 
Clean  Air  Act; 


FOR  DEFENDANT  LUCITE  INTERNATIONAL,  INC.: 


MARNEY  GULMORE  Date 

Director  of  Manufacturing 
Lucite  International,  Inc. 

2665  Fite  Road 
Memphis,  TN  38127 


The  following  is  the  name  and  address  of  Settling  Defendant’s  agent  for  service  and  counsel: 

Lee  A.  DeHihns,  III 
Alston  &  Bird  LLP 
1201  West  Peachtree  Street 
Atlanta,  GA  30309-3424 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
OFFICE  OP  POLLUTION  PREVENTION  AND  TOXICS 
REGULATION  OF  NEW  CHEMICAL  SUBSTANCES 
PENDING  DEVELOPMENT  OF  INFORMATION 

)  Preroanufecture  Notice  Numbers: 

) 

)  - 
) 

) 

) 

)  P-08-508  and  P-08-509 

) 

) 

’  EPASANmZED 

) 

) 


Consent  Order  and  Determinations  Siq>porting  Conseit  Order 


In  the  matter  of; 


DuPont  Company 


u 
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I.  INTRODUCTION 

Under  the  authority  qf  §  5(e)  of  the  Toxic  Substances  Control  Act  ("TSCA")  (15  U.S.C. 
2604(e)),  the  Environmental  Protection  Agency  ("EPA"  or  "the  Agency")  issues  the  attat^ed 
Older,  regarding  pnananufecture  notices  ("PMNs")  P-08-508  for  the  chemical  substance 

^  ]  Slid  P-08-509  jfor  the  chemical 

substance  [ 

.  ]  CHhe  PMN  substances”)  submitted  by  DuPont  Company  ("the  Company^,  to  take  effect 

upon  expiration  of  the  PMN  review  period.  The  Company  submitted  the  PMNs  to  EPA  pursuant 
to  §  5(aXl)  of  TSCA  and  40  CFR  Part  720. 

Under  §  1 5  of  TSCA,  it  is  unlawful  for  any  person  to  foil  or  refuse  to  comply  with  any 
provision  of  §  5  or  any  order  issued  under  §  5.  Violators  may  be  subject  to  various  penalties  and 
to  both  eriminal  and  civil  UabUity  pursuant  to  §  16,  and  to  specific  enforcement  and  seizure 
pursuant  to  §  17.  In  addition,  chemical  substances  subject  to  an  Order  issued  undo-  §  5  of  TSCA, 
such  as  this  one,  are  subject  to  the  §  12(b)  export  notice  requhemenL 


SUMMARY  OFTERIVtSOFTHKORDER 
The  Consent  Order  for  diese  PMN  substances  requires  the  Company  to: 

to3dd^  and  phatmacolmetics  testing  on  the  PMN  suKsfem^^  described 
in  P-08-509  at  least  14  wedcs  before  manufacturing  or  importing  a  total  of  [  ]  kilograms 

(kgs)  of  the  two  PMN  substances  (or  2  years,  whichever  comes  later,  for  two  of  the  studies)  and 
[  ]  kgs  of  the  two  PMN  substances  combined; 
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(b)  require  any  wcnkets  who  may  be  exposed  to  wear  impervious  gloves  and  distribute  the  PMN 
substances  to  only  tfiose  customers  that  agree  to  require  impavious  gloves; 

(c)  require  any  workers  who  may  be  exposed  via  inhalation  to  P-08-508  to  wear  a  respirator  with 
a  MIOSH  Assigned  Protection  Factor  (“APF”)  of  3000  and  distribute  to  only  those  customers  fliat 
agree  to  require  diose  respirators; 

(d)  require  any  workers  who  may  be  exposed  via  inhalation  to  P-08-509  to  wear  an  appropriate 
NIOSH-^pproved  respirator  and  distribute  only  to  customers  that  agree  to  require  respirators  for 
any  workras  reatonably  likely  to  be  exposed  by  inhalation; 

(e)  as  an  alternative  to  using  respirators,  maintain  workplace  airborne  concentrations  of  the  PMN 
substances  in  tire  United  States  at  or  below  a  specified  New  Chemical  Exposure  limit  (“NCEL”) 
of  0.01  mg/mil  (based  on  the  current  ACGIH  TLV/TWA  for  the  ammonium  salt  of 
perfluorooctanoic  add  (“APFO”))  and  distribute  only  to  those  customers  in  the  United  States  that 
maiutain  this  NCEL.  (To  pursue  this  option,  a  sampling  and  analytical  method  must  be 
developed  by  the  Company,  verified  by  an  independent  third-party  laboratory,  and  submitted  to 
EPA.); 

(Q  for  operations  in  the  United  States,  recover  and  c^ture  (destroy)  or  recycle  the  PMN 
substances  from  all  the  process  wastewato:  ^uent  streams  and  air  emisdons  (point  source  and 
fugitive)  at  an  overall  effidency  of  99%  and  distribute  only  to  those  customers  that  achieve  diis 

(g)  distribute  the  polymos  containing  the  PMN  substances  (residuals)  at  levels  not  to  exceed 
those  specified  in  this  Order  and  verified  using  die  method  in  Larsen  et  al.  (2006); 


and 


(h)  maintain  certain  r^ids. 


m.  CONI 


OFPMN 


Confidential  Business  Tnformatinn  ClaiTns  (Bradceted  in  the  Preamble  and  Ordo-V  spedfic 
chemical  identily,  production  volume,  manufactming  process  and  sites,  processing,  use,  and 
other  infimnation 


Ch«nica1  Identities: 

Specific:  P-08-508  [  ] 

CAS  no.:  [  ]  and  P-08-509  [ 


]  CAS  no.:  [  ]. 


Gaaeric  diemical  identity:  P-08-508-  PdfiuotinalBd  alq^atic  caibox^dic  add  and  P-08- 

509-Perfluormated  Aliphatic  Carboxylic  Add,  Ammonium  Salt 

Use: 

Spedfic;  P-08-508-[ 

]  and  P-08-509-[ 

]  Intended  to  rqplace  [ 

] 

Generic:  P-08-508-Intennediate  for  polymcriratiott  aid,  P-08-509-polymerization  aid 
Maximum  12-Month  Production  Volume:  P-08-508-[  ]  kgs,  P-08-509-[  ]  kgs 

Test  Data  Submitted  with  PMN:  Physical  and  Chemical  diaracteristics;  Determination  of  the 
Dissociation  Constant  (salt);  Determination  of  Water  Solubility  and  V^r  Pressure; 
Biopersist^ce  and  Pharmacokinetic  ScreoDi  in  the  Rat;  In  Vitro  Trout  Hepatocyte 
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Bioaccomulation  Screen;  Thamal  Decomposition  Study  results 

Toxicity:  Acute  oral  toxicity,  up-and-down  procedure  and  Acute  Oral  Test  (rats  and 

■ 

mice);  Approximate  Lethal  Dose  (ALD)  in  rats  and  mice;  Acute  Dermal  Toxicity  in  Rats; 
Approximate  L^hal  Dose  (ALD)  by  Skin  Absorption  in  Rabbits;  Local  Lymph  Node  Assay 
(LLNA)  in  Mice;  Acute  Eye  Irritation  in  rabbits;  Acute  Dermal  Irritation  Study  in  Rabbits;  7-day 
Repeated  Dose  Oral  Toxicity  in  Rats  and  Male  hfice;  28-Day  Repeated  Dose  Oral  Toxicity  Study 
in  Rats  and  Mice;  Conositcx  in  vitro  test;  Combined  Two  Week  Inhalation  Toxicity  and 
Micronucleus  Studies  in  Rats-Transformation  Byproduct.  In  Vitro  Micronucleus  and 
Chromosome  Abbenration  Assay  in  Mouse  Bone  Marrow  Cells;  In  Vitro  Rat  Hepatocyte  Screen, 
Bacterial  Acute  Mutation  test;  Determination  of  peimeabillity  coefladent  (Kp)  using  a  static  in 
vitro  diffusion  cell  model;  hi  Vitro  evaluation  for  Chromosome  Aberrations  in  Human 
Lymphocytes-transformation  byproduct 

Mutagenicty  test  in  Salmonella  Typhimurium-transfoimation;  byproduct;  Combined  two 
week  inhalation  toxidty  and  micronucleus  studies  in  -transformation  byproduct;  Water  solubility, 
vapor  pressure  and  octanol  water  partition  coefiScient  and  other  p-chem  properties  of 
transformation  byproduct  Thesmal  Transformation  Byproduct 

Ecotoxidty/Fate:  Acute  toxicity  to  fish  (Rainbow  trout),  daphnia,  and  algae;  Ready 
Biodegradability  Study,  Activated  Sludge  Respiration  Inhibition  Test;  and  Assessment  of 
Hydiulysis  as  a  Function  ofpH  — - 

hi  general,  the  test  substance  was  the  salt  (509),  excqit  for  some  acute  studies, 
pharmacokinetics,  and  mutagenicity  rudiere  the  test  substance  was  both  the  add  (508)  and  the  salt 
(509)  or  as  noted  below.  For  a  complete  listing,  see  the  PMN. 
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IV.  EEAfiS  ASSESSMENT  OF  EXT>OSURE  ANH  nifiv 

The  foUowing  are  EPA’s  predictions  regarding  the  probable  toxicity,  human  exposure 

and  environmental  release  of  the  PMN  substances,  based  on  the  information  currently  available 
to  the  Agency. 

Human  Health  Effects  and  Fate  SuniTnarv 

EPA  has  concerns  that  these  PMN  substances  will  persist  in  the  environment,  could 
bioaccumulate,  and  be  toxic  CTBT”)  to  people,  wild  mammals,  and  birds.  EPA’s  concerns  are 
based  on  data  on  the  PMN  substances,  analogy  to  other  [  ]  and  to 

perfluorooctanoic  add  (“PFOA”)  and  perfluorooctane  sultonate  (“PFOS”)  whidr  are  both 
currently  under  review  by  EPA  for  PBT  concerns.  Some  [  ],  PPOA,  and  PFOS  are 

expected  to  persist  for  years  in  the  environment  Biod^radation  and  photolysis  tests  of  some 
analogous  substances  indicate  little  or  no  biodegradation  or  photolysis  of  pcrfluoioalkjd 

compounds.  Bioaccumulation  concans  are  based  on  foe  measured  presoice  of  certain 

perfluoroalkyl  compounds,  including  PFOA,  in  wildlife  and  in  hiiman  blood  samples. 

Based  on  test  data  on  structurally  siniilar[  ]  chemicals  and  data  on  foe  PMN 

substances  themselves,  EPA  has  human  health  concmns  for  foe  PMN  substances.  The  PMN 

substances  are  expected  to  be  absorbed  by  all  routes  of  exposure.  The  PMN  substances  show 
low  acute  oral  tOMcrty  ^400  mg/kg).  The  acute  dermal  toxicity  study  with  P-08-509  shows 
low  acute  dermal  toxicity  (>500Qmgd£g).  The  PMN  substance  P-08-508  is  expected  to  be  hi^y 
irritating  or  corrosive.  There  is  high  concern  for  eye  irritation  forbofo  PMN  substances. 
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The  PMN  substance  P08-S09  was  tested  in  a  28-day  repeated  dose  study  in  rats  and  mice. 
In  the  rat  study,  the  doses  were  0,  0.3, 3,  and  30  mg/kg/day  in  males  and  0,  3, 30,  and  300 
mg/kg/day  in  females.  The  EPA  reviewer  set  the  NOAEL  in  males  at  0.3  mg/kg/day  based  on 
dose  related  treads  and  statistical  significance  of  change  in  hematologic  findings  (decreases  in 
red  blood  cell  counts,  hemoglobin,  and  hematocrit  hr  males),  inoease  in  clinical  chemistry, 
inoeases  in  absolute  and  relative  organ/body  and  liver  weights.  Histc^athologic  findings  in  the 
liver  included  mininia]  or  mild  hqratocellular  hypeatrophy  in  males  at  3  and  30  mg/kg/day.  hr 
this  study  in  rats,  the  EPA  reviewer  set  the  NOAEL  at  30  mg/kg/day  in  females  based  on 
increased  liver  weights  and  liver  pathology  as  hqratocellular  hypertrophy  in  females  givea  300 
mg/kg/day.  The  investigators  concluded  that  the  NOAELs  were  30  mg/kg/day  in  males  and  300 
mg/kg/day  in  females,  stating  that  aU  changes  in  treated  groups  are  within  historical  control 
ranges  at  the  testing  fiunlity  and  as  adqitive  responses. 

hi  the  mouse  study,  the  doses  were  0  (vehicle  control),  0.1, 3,  or  30  mg/kg/day  of  test 
substance  in  deionized  water  by  gavage  daily  for  28  days  with  terminal  saoifice  on  day  29.  Ih 
addition,  10  male  and  female  mice  woe  similariy  treated  with  0  (vdiicle  control),  30  (males),  or 
300  (finales)  mg/kg/day  and  killed  aftw  28  days  of  recovery  following  treatment 
The  EPA  reviewer  set  fiie  NOAEL  at  0.1  mg/kg/day  based  on  signs  of  anemia  and  liva  effects  at 
higher  dose  levels.  The  investigators  placed  the  NOAEL  at  0.1  mg/kg/day  in  males  and  3  in 

females. -  -  -  -  -  -  - 

A  related  [  ]  substance  was  also  tested  in  a  28-day  study  in  rats.  The  doses  were 

0, 5, 25,  and  100  mg/kg/day  with  a  NOAEL  of  5  mg/k^day  and  effects  on  the  liver  and  kidney  at 
25  and  1 00  mg/kg/day.  A  single  dose  pharmacokmetic  stiufy  was  conducted  in  the  rat  and  the 
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monk^.  Male  and  female  results  were  similar.  Toxicity  studies  on  some  [  ]havediown 
systmtic  toxicity  in  ammals  at  levels  as  low  as  0.13  mg/kg  in  a  90-day  oral  toxicity  study. 

Some  data  exists  on  the  transformation  product  [  ]  and  [  ]  in  combined  two 

week  inhalation  toxicity  and  micronucleus  studies.  Doses  were  0, 5,000, 25,000  and  175,000 
ppm.  The  NOAEL  was  determined  to  be  175,000  ppm.  No  systemic  toxicity  relevant  to  Immanc 
was  exhibited  fijr  [  ].  For  [  ],  increased  absolute  and  relative  liver  weights 

wee  seen  in  this  limited  study  at  25,000  ppm.  Mutagenidly  in  this  study  was  negative. 

Several  mutageoicity  studies  were  conducted  on  both  PMN  substances,  P-08-508  and 
509.  They  were  not  gore  mutagens  in  two  species  of  prokaryotes,  and  not  inducers  of  DNA 
effects  in  mammalian  cells  in  vivo.  They  were  dhiomosome  mutagens  in  Tnammalitm  and  human 
cells  in  culture,  but  not  in  mammals  in  vivo.  The  EPA  reviewer  conduded  that  the  positive  data 
on  the  PMNs  for  in  vitro  chromosomal  aberrations  in  mammalian  and  human  cells  are  of  some 
concern.  However,  the  negative  responses  for  in  vivo  chromosomal  effects  as  mioonuclei  and  as 
chromosomal  aberrations,  and  for  induction  of  DNA  effects,  alleviates  that  concern.  No 
additional  mutagenicity  testing  is  recommended. 

For  chronic  and  carcinogoiic  effects,  no  information  was  submitted.  EPA  believes  that  a 
2-year  Chronic  Toxicity/Carcinogenicity  study  (OPPTS  870.3W^OECD  453)  is  needed. 

Phannacokindic  studies  were  conducted  in  rats.  Groups  of  3  male  and  3  female  rats  were 
ddsed  via  sm^^e  oral  ^vage  with  either  10  or  30  mg/kg  of  the  PMN  substance  P-08-508  (98%) 
and  P-08-509  (84.5%).  Blood  samples  were  taken  before  dosing  and  periodically  thereafter  up  to 
168  hours  (7  days)  after  dosing.  In  addition,  fat  and  liver  samples  were  taken  at  terminal 
sacrifice.  Samples  were  analyzed  for  the  parent  compound  using  HPLC7MS  with  a  level  of 
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quantitation  (LOQ)  at  20  ng/ml.  Clearance  times  we*e  calculated  for  the  2  doses  for  males  and 
females  as  IfoLlows: 


The  Company  has  done  some  limited  biomonitoring  in  workers  and  site  mnnttnring 
EPA  has  reviewed  the  biomonitoring  and  concluded  that  samples  did  not  take  place  over  a  long 
enough  period  of  time  to  see  if  accumulation  occurred  and  that  die  limit  of  d^ection  was  not 
sensitive  enou^  to  draw  any  conclusions  at  this  titne. 

Toxicity  studies  on  the  analogs  PFOA  and  PFOS  indicate  developmental,  reproductive 
and  ^emictoxidty  in  various  species.  Canco- may  also  be  of  concern.  These  factors,  taken 
togedrer,  raise  concerns  for  potential  adverse  dnonic  effects  in  humans  and  wildlife.  For 
additional  information  about  PFOA,  consult  the  docket  EPA-HQ  -OPPT-2003-0013.  Additional 
information  about  PFOA  and  other  perfluorinated  substances  may  also  be  found  in  the 
Administrative  Record  for  PFOS,  PFOA,  and  Telomers  and  Related  Chemicals  (AR-226). 
Administrative  Record  (AR-226)  is  not  curraatly  available  online,  but  copies  can  be  requested  on 
CD-ROM  from  the  EPA  Docket  office  by  caltmg  202/566-0280  or  sending  an  ^nail  request  to 


profile  for  tbe  PMN  substances  than  fijr  PFOA  and  PFOS.  However,  based  on:  1)  the 
persistoice  of  the  PMN  substances,  2)  the  toxicity  of  the  PMN  substances  and  some  of  the 
[  ]  analogs,  and  3)  the  possibility  or  likelihood  that  this  substance  maybe  used  as 
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a  major  substitate  for  a  major  use  of  PFOA,  EPA  believes  Hist  more  infimnation  is  needed  on  the 
toxicity  an^  phannacokindics  of  the  PMN  substance  P-08-509  that  will  be  ^lied  to  the 
diaracterization  of  both  PMN  substances. 

EPA  believes  that  additional  phaxmaooldn^c,  iqmxluctive,  and  long-term  toxicological 
testing  on  the  PMN  substance  P-08-509  in  animals  is  warranted  EPA  will  require  at  a  cotain 
production  volume  that  a  modified  reproductive  test  (OECD  421 ,  modified)  be  conducted.  The 
modifications  for  the  reproductive  test  include:  (1)  inoease  file  parental  sample  size  to  20;  (2) 
the  duration  of  the  study  should  be  extended  to  until  the  piqis  have  reached  sexual  maturation;  (3) 
parental  males  should  be  dosed  fijr  10  weeks  prior  to  mating,  (4)  dosing  of  file  parental  atiiTnalg 
should  be  continued  through  lactation  and  then  file  piqis  should  be  directly  dosed  until  they  reach 
sexual  maturation;  (5)  pup  body  wei^t  should  be  recorded  on  lactation  days  0, 4, 7, 14,  and  21 
and  then  at  weekly  intervals,  (6)  litter  size  can  be  standardized  to  4  piqis/htter  on  lactation  day  4 


(optional);  (7)  at  weaning  one  pup/sex^tter  shall  be  randomly  selected  to  fiillow  until  sacual 
maturation;  and  (8)  the  time  of  sexual  maturation  should  be  recorded  (i.e.  vaginal  opening  and 
preputial  sqparation).  hi  addition,  the  Company  will  also  conduct  Rqieated  Dose 
Phannacokinetics  and  Metabolism  testing  (OPPTS  870.7485);  a  Combined 
Carcinogetiicity/Chronic  Toxicity  test  (OPPTS  870.4300/OECD  453);  and  an  Avian 
Reproductimitest  (OECD  206,  OPPTS  850.2300). 


Environmental  Effects  StnnTtiarv: 

EPA  expects  the  PMN  substances  to  be  highly  persistent  in  the  environmesit  hi  addition, 
th^  may  be  bio-accumulative  or  biopa*sistait  based  on  the  predicted  log  Koc  and  because  some 
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idated  substances  show  evidence  of  biopersisteiice.  No  short-tenn  ecotoxicological  conceacns 
were  raised  for  the  PMN  substances.  Reported  results  in  acute  toxicity  tests  in  fish  (rainbow 
trout),  D^hnia  magna  and  green  algae  were:  fidi-96  hr  LC  5096.9  m^;  Daphnia  magna  48  hr 
EC50  >  102  mgil;  and  72  hr  EC50>106  mg/1.  However,  there  is  high  conc^  for  possible 
environmental  effects  over  the  long-term.  As  stated  previously,  the  analog  PFOA  is  posistent  in 
the  aiviionment  and  has  a  long  bioretention  time  in  various  spedes.  It  has  beeo  detected  in  a 
number  of  species  of  wildlife,  including  marine  mammals.  It  is  toxic  to  TtiammaHan  and  otho: 
species.  The  presence  in  the  mvironmatit  and  toxicological  properties  of  PFOA  continue  to  be 
investigated.  EPA  believes  development  of  additional  data  is  warranted.  EPA  will  require  at  a 
certain  luoduction  volume  that  a  Fish  Early  Life  Stage  Toxicity  test  (OPPTS  850. 1 400),  a 
Da|Anid  Chronic  Toxicity  test  (OPPTS  850.1300),  and  an  Avian  Rq>roduction  test-Bobwhite 
Quail  (OPPTS  850.2300)  be  conducted. 

Exposure  and  Environmental  Release  Summary: 


These  PMN  substances  will  be  manufectuxed  by  [ 
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be  used  as  a  polymerization  aid  in  the  manufecture  of 


].  P-08-509  wiU 


t  ].  ■ 

Several  points  of  exposure  and  release  were  submitted  and  evaluated  for  these  PMN 
substances.  Doses  were  calculated  for  deamal  and  inhalation  exposure  to  P-08-508  fiom  loading 
and  unloaxiing  drums  and  sampling.  Inhalation  exposures  are  to  vapors  with  up  to  20  workers 
potentially  ejqmsed.  EPA  estimates  tiiat  these  quantities  could  be  between  3.8  mg/day  (^ical)  to 
230  mg/day  (worst  case).  There  may  be  docrnal  exposure  to  a  liquid  containing  P-08-508.  For  P- 
08-509,  manufacture  and  use  were  assumed  at  up  to  3  sites  (2  DuPont  sites  and  one  potential 
customer  site).  According  to  the  Company,  only  one  site  will  be  used  at  a  time.  At  these  sites,  the 
material  will  be  unloaded  and  c^ged  to  various  process  vessels,  such  as  a  blend  twnV  or  a 


polykettle.  Due  to  tiie  low  vapor  pressure  of  P-08-509,  only  dormal  exposure  was  evaluated. 
Based  on  the  possibility  of  inadvertent  exposure  at  low  levels,  the  Orfer  requires  that  any  person 
who  is  reasonably  likely  to  be  exposed  by  inhalation  to  the  PMN  substance  P-08-509  to  wear  an 
appropriate  NTOSH-approved  respirator.  EPA  has  ratablished  for  botii  PMN  substances  a  New 
Chemical  Exposure  limit  (“NCEL”)  at  0.01  mg/m3,  tire  Threshold  T-imit  Value  (‘TLV”) 
currently  recommended  for  APFO  by  the  ACGIH  in  the  United  States,  in  order  to  ‘level  the 


playing  field” 


EPA  believes  that  this  limit  should  be  adequate  for  flie  PMN  substances  based  on  curroit 
information.  If  tins  ACGIH  levd  were  to  change  or  there  is  data  on  the  PMN  substance  that  EPA 
believes  warrants  a  change,  the  NCEL  may  be  changed  in  order  to  correspond  with  the  new  level 


or  data. 
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Releases  to  the  environmmt  were  estimated  to  water  and  to  air  (fugitive)  and  to  air  via 
incineration.  Based  on  sohmitter  information,  the  Company  carretitly  collects  the  waste 
containing  the  PMN  substance  and  sends  the  waste  to  an  off-site  RCRA  incinerator.  In  the 
fiitDie,  the  Company  intends  to  develop  and  use  methods  to  recfpture  and/or  recycle  the 
substances,  but  is  not  now  doing  so.  EPA  requires  in  the  attadied  Consent  Order  that  the 
substances  be  recovered,  recycled  and/or  destroyed  at  levels  adrieving  99%  efficiency.  EPA  will 
require  that  the  Company  directly  sell  the  substances  only  to  customras,  if  any,  foat  achieve 
comparable  recovery  or  destruction.  The  Comi»ny  shall  distribute  the  PMN  substance,  P-08-509 
in  polym^,  aqueous  or  solid,  so  that  the  residual  P-08-508/509  cumulative  total  [ 

]  are  below  200  ppb  level  using  the  ASE  method  developed  by  Larsen  et  al.  fThe 
Analyst  2006  p.  1 1051  with  foe  level  of  quantification  (LOQ)  for  foe  standard  solution  at  0.5  ppb. 
If  non-heat  treated  solid  polymer  is  distributed  then  foe  substance  cannot  be  fiirfoer  distributed, 
xmtil  it  is  suffidendy  heat  treated.  The  Company  should  make  every  effort  to  minimize  or  prevent 
any  release  to  foe  environment  of  foese  substances.  If  any  new  uses  of  foe  substance  are  found, 
foe  Company  shall  find  ways  to  recover  and/or  recycle  foe  substance  to  comparable  levels. 
Fugitive  releases  may  be  of  particular  concmnt. 

V.  EPA*S  CONCLUSIONS  OF  LAW 
The  following  findings  constitute  foe  basis  of  foe  Consent  Order: 

A.  EPA  is  unable  to  determine  foe  potential  for  human  health  and  oavironmoital  effects  fixm 
exposure  to  foe  PMN  substances.  EPA  therefore  concludes,  pursuant  to  §  5(e)(l)(A)(i)  of  TSCA, 
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that  the  infonnatioti  available  to  the  Agency  is  insufficient  to  pomit  a  reasoned  evaluation  of  tiie 
human  health  and  envimnniaita]  effects  of  the  PMN  substances. 

B.  In  light  of  the  pot«3tial  risk  of  human  health  and  eavironmental  effects  posed  by  tiie 
uncontrolled  manu&ctoie,  import,  processing,  distribution  in  commoce,  use,  and  disposal  of  the 
PMN  substances,  EPA  has  concluded,  pursuant  to  §  5(e)(lXA)(ii)(l)  of  TSCA,  that  uncontrolled 
manu&cture,  import,  processing,  distribution  in  commoce,  use,  and  di^sal  of  the  PMN 
substances  may  present  an  unreasonable  risk  of  injury  to  human  health  and  the  environment. 

C.  In  li^t  of  the  estimated  prodnction  volume  of,  environmental  release  o^  and  human  exposure 
to,  the  PMN  substances,  EPA  has  further  concluded,  pursuant  to  §  5(e)(l)(A)(iiXn)  of  TSCA,  that 
the  PMN  substances  will  he  produced  in  substantial  quantities  for  a  potmtial  PBT  substance,  may 
reasonably  be  anticipated  to  enter  the  environmmt  in  substantial  quantiti^  for  a  potmtial  PBT 
substance,  and  th^  may  be  significant  (or  substantial)  human  exposure  to  the  substances. 

VI.  INFORMATION  REQUIRED  TO  EVALUATE  HUMAN  HEAT.TH  AND 

ENVIRONMENTAL  EFFECTS 

Triggered  Testing.  The  Order  prohibits  the  Company  from  exceeding  specified  production 
volumes  unless  the  Company  submits  the  information  described  in  the  Testing  section  of  das 
Order  in  accordance  with  the  conditions  specified  in  die  Testing  sectiom 

Pended  Testing.  The  Order  does  not  require  submission  of  die  following  information  at 
any  specified  time  or  production  volume.  However,  the  Order’s  restrictions  on  manufrtcture, 
import,  processing,  distribution  in  commerce,  a%,  and  disposal  of  the  PMN  substances  will 
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remain  in  effect  until  the  Orda-  is  modified  or  revoked  by  EPA  based  oti  submission  of  the 
following  or  othea:  relevant  infinmation. 

Fate  and  Physical/Chemical  Properties  infonnation  as  follows: 


Fliysical/Chenucal  Property  Testing 
UV  visible  absorption 


Hydrolysis  as  a  function  of  pH 


'  OPPTS  or  OECD  Guideline 


OPPTS  830.7050  or  OECD  101 


OPPTS  835.2130  or  OECD  1 1 1 


Environmmtal  Fate  Testing 

OPPTS  or  OECD  Guideline 

Modified  Sami-Contmuous  Activated  Sludge 
(SCAS)  with  Analysis  for  degradation 
products 

OPPTS  835.5045,  OPPTS  835.3210  or  OECD 
302A 

Aerobic  and  Anaerobic  Transfonnation  in  Soil 

OECD  307 

Awobic  and  Anaerobic  transformations  in 
Aquatic  Sediment  Systems 

OECD  308 

Direct  Photolysis  in  Water  (if  wavelengths 
>290  nm  are  absorbed) 

OPPTS  835.2210 

Indirect  Photolysis  in  Water 

OPPTS  835.5270 

Phototransformation  of  Chonicals  on  Soil 
Surfiices 

OECD  Jan.  2002  Draft 

Simulation  test-Aerobic  Sewage  Treatment 
(Activated  Sludge  Units) 

OECD  303A 

Anaerobic  biodegradability  of  organic 
compounds  in  digested  sludge 

OECD  311 

Fidi  Bioconcesntration  test 

OPPTS  850.1730  '  ' 

CONSENT  ORDER 


I*  SCOPE  OF  APPLICABILITY  AND  EXRMPTTfntfR 
(a)  Scope,  The  requirements  of  this  Order  apply  to  all  commCTcial  mannfacturingr  pmcesging 
distribution  in  commerce,  use  and  disposal  of  the  chemical  substances  [ 

]  (P-08-508)  and  [ 

]  (P-08-509)  (“thePMN  substances’O 

in  the  United  States  by  DuPont  Company  0*016  Company^,  except  to  the  extent  that  those 
activities  are  exonpted  by  paragreq)h  (b). 


(b)  E^etnptifflB^.  Manufectnring,  processing,  distribution  in  conunrace,  use  and  disposal  of  the 
PMN  substances  is  exempt  from  the  requirements  of  this  Order  (except  the  requirements  in  the 


Reoxdkecping  and  Successor  liability  Upon  Transfer  i 
extent  that  (1)  these  activities  are  conducted  in  full  compliance  with  aU  applicable  requiiements 


ofthe  foUowing  exemptions,  and  (2)  such  compliance  is  documented  by  appropriate 
recordkeeping  as  required  in  the  Recordkeeping  section  of  this  Order. 

(1)  EiqpprL  Until  the  Company  begins  commCTdal  manufecture  of  the  PMN  substances 
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for  use  in  the  United  States,  the  lequirements  of  this  Ord»  do  not  ^ly  to  manu&cture, 
processing  or  distribution  in  commerce  of  the  PMN  substances  solely  for  export  in  accordance 
wifli  TSCA  §  12(a)  and  (b),  40  CFR  720.3(s)  and  40  CFR  Part  707.  However,  once  the  Company 
begins  to  manufacture  the  PMN  substances  for  use  in  the  United  States,  no  further  activity  by  the 
Company  involving  the  PMN  substances  is  exempt  as  “solely  for  ejqxnt”  even  if  smne  amount  of 
the  PMN  substances  is  later  exported.  At  that  point,  the  requirements  of  this  Ord^  apply  to  all 
activities  associated  with  the  PMN  substances  tdiile  in  the  territory  of  the  United  States.  Prior  to 
leaving  U.S.  territory,  even  those  quantities  or  batdies  of  the  PMN  substances  that  are  destined 
for  export  are  subject  to  terms  of  the  Order,  and  count  towards  any  production  volume  test 
triggers  in  the  Testing  section  of  this  Order. 

(2)  Research  &  Developmeit  (“R&D”^.  The  requirements  of  this  Order  do  not  ^ply  to 
manu&cturing,  processing,  distribution  in  commerce,  use  arid  disposal  of  the  PMN  substances  in 
small  quantities  solely  for  research  and  development  in  accordance  with  TSCA  §5(h)(3),  40  CFR 
720.3(cc),  and  40  CFR  720.36.  The  requirem^ts  of  this  Ordw  also  do  not  ^)ply  to 
manu&cturing,  {nocessing,  distribution  in  commerce,  use  and  disposal  of  tiie  PMN  substances 
whoi  manu&ictured  solely  for  non-commercial  researdi  and  development  per  40  CFR  720.30(i) 
and  TSCA  §5(i). 

(3)  Byproducts.  The  requirements  of  this  Order  do  not  apply  to  the  PMN  substances 
when  they  are  produced,  witiiout  sqiarate  commercial  intent,  only  as  a  “byproduct”  as  deiSned  at 
40  CFR  720.3(d)  and  m  compliance  with  40  CFR  720.30(g). 

(4)  No  Separate  Cnmingcial  Purpose.  TherequhremaitsoflhisOrderdonot^lyto 
the  PMN  substances  when  they  are  manu&ctured,  pursuant  to  any  of  the  exemptions  in  40  CFR 
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m30(h),  »ith  no  commordol  pmpose  separate  fiom  the  anbalanee,  mixtate,  or  artiele  of  which 
it  is  apart. 

CTftiptmeiiftrtielfa,  Tketeqairniieiitsofliis  Order  do  not  apply  to  the  PMN 

aobatanoea  when  they  are  imported  aa  part  of  an  “artieie”  aa  defined  at  40  CFR  720.3(e)  and  in 
compHance  witii  40  CTli.  720.22(bXl). 

(c)  ^’KMMdiogimaet.  If  the  Company  has  obtained  for  the  PMN  anbatances  a  Test  Market 
Btemption  CTME^  under  TSCA  §5(hKl)  and  40  CFR  720J8  or  a  Low  Volunre  Brterhption 
(“LVB")  or  Low  Release  and  Eaposnre  Eaemption  CToREJn  imder  TSCA  §5(1X4)  and  40 

CFR  723.50(eXI)  and  (2)  respectively,  any  sudi  erreanption  is  automafically  rendered  mfU  and 
void  as  of  the  effective  date  of  this  Consent  Order. 


3CEBMS  OF  MANUFArrnjRE.  import.  FRnnj’ggnur^ 
WIWPIKG  STOMlff5io\  and  evai.tiation  OIB rniinTOrrtnnr 

WtOHIBmoN 


The  Company  is  prohibited  fiom  manuftetmlnft  importing,  proeeaaing,  disMbuting  in 

oommerce,  nairrg,  or  disposing  of  the  PMN  anbatances  hr  the  United  States,  fin 

oommereialpntpose(pSdBfaedevti^eiitofirnforu^^  a  reasoned 

evaluation  of  tte  human  healA  and  environmental  esefeets  of  fte  substance,  and  the  „f 

EPAhreviewofi  and  regnlateay  action  based  on,  drat  iufirrmalion,eacept  in  accordance  with  fte 

conditions  described  in  this  Order. 
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TESTING 

(a)  Section  Rqpnrting.  Any  infonnation  on  the  PMN  substances  which  reasonably  supports 
the  conclusion  that  the  PMN  substances  presents  a  substantial  risk  of  iiyury  to  health  or  the 
oiviionment  required  to  be  reported  under  EPA’s  section  8(e)  policy  statemait  at  43  Federal 
Register  11110  (March  1 6, 1978)  as  amended  at  52  Federal  Register  20083  (May  29, 1 987),  shall 
reference  the  ^>propriate  PMN  idoitijBcation  numba:  for  this  substance  and  shall  contain  a 
statement  that  the  substance  is  subject  to  this  Consait  Order.  Additional  information  regarding 
section  8(e)  reporting  requirements  can  be  found  in  the  reporting  guide  referenced  at  56  Federal 
Register  28458  (June  20, 1991). 

(b)  Notice  of  Stndv  Scheduling.  The  Company  shall  notify,  in  writing,  the  EPA  Laboratory  Data 
Integrity  Branch  (2225A),  Office  of  Enforcement  and  Compliance  Assurance,  U.S. 
Environmental  Protection  Agency,  1200  Peamsylv^a  Avraiue,  N.W.,  Washington,  D.C.  20460, 
of  the  following  information  within  10  days  of  scheduling  any  study  required  to  be  performed 
pursuant  to  tiiis  Ordar,  or  within  1 5  days  after  the  effective  date  of  this  Ordw,  whichever  is  later 

(1)  The  date  whai  the  study  is  scheduled  to  commence; 

(2)  The  name  and  address  of  the  laboratory  which  will  conduct  the  studj^ 

(3)  The  name  and  telephone  numbo:  of  a  person  at  the  Company  or  the  laboratory  ^lom 

^PAmay  contact  regarding  the  study;  and -  -  - 

(4)  The  appropriate  PMN  idoitification  number  for  eadh  substance  and  a  statement  drat 
the  substance  is  subject  to  this  Consort  Ordo-. 
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(c)  Good  Laboratory  Practice  Standards  and  Test  Protocols.  Each  study  required  to  be 
peitonned  pursuant  to  this  Order  must  be  conducted  according  to  TSCA  Good  Laboratory 
Practice  Standards  at  40  CFR  Part  792  and  using  methodologies  generally  accepted  in  die 
rdevant  scientific  community  at  the  time  the  study  is  initiated.  Before  starting  to  conduct  any 
such  study,  the  Company  must  obtain  approval  of  test  protocols  fiom  EPA  by  submitting  vmtten 
protocols.  EPA  will  respond  to  the  Company  within  4  weeks  of  receiving  the  written  protocols. 
Published  test  guidelines  specified  in  paragraph  (d)  provide  general  guidance  for  developmoit  of 
test  protocols,  but  are  not  themselves  acceptable  protocols.  Approval  of  the  test  protocol  does 
not  mean  pre-acceptance  of  test  results.  Because  the  Chronic  Daphnid  Toxicity  study  and  the 
90-day  toxicity  study  enumerated  below  were  begun  before  the  execution  of  this  Order  the 
requiremait  for  submission  and  ^roval  of  the  protocols  for  tibese  two  studies  only  is  waived. 

(<i)  Triggered  Testing  ReouiremCTits.  (i)  The  Company  is  prohibited  fiom  manufacturing  or 
importing  foe  PMN  substances  beyond  foe  following  aggregate  manufoctuie  and  import  volumes 
of  both  PMN  substances  combined  ("foe  production  limits"),  unless  the  Company  conducts  foe 
following  studies  and  submits  all  final  reports  and  underlying  data  in  accordance  with  foe 
conditions  specified  in  this  Testing  sectum. 


Production  Limit 

Study 

— Gui  define - — 

[  ]  kilograms  * 

1)  Repeated  dose 

Metabolism  and 
Phtumacokmetics 
rats  and  mice 

OPPTS  870.7485 

2)  Modified  1 -generation 

OECD  421,  modified,  per 

Reproduction  study 

(iv)  below 
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3)  Avian  Rqjrodaction-Bobwhite  OPPTS  850.2300 

Quail 

4)  Fish  Early  life  Stage  OPPTS  850. 1400 

Toxicity 

5)  Dtqjhnid  Chronic  Toxicity  OPPTS  850. 1 300 

*An  alternate  Production  Limit  for  studies  1  and  2  only  is  two  years  from  the  date  of 
commcDcanmit  of  nonexranpt  commordal  manufecture  of  cither  PMN  substance,  or  [ 
Idlograms,  ^diichevm'  comes  later. 


[  ]  kilograms  6)  90-day  toxicity  study  OPPTS  870.3100  (OECD  408) 

7)  Chronic  toxicity/  OPPTS  870.4300  (OECD  453) 

carcinogenicity  study 


(ii)  the  test  substance  shall  be  the  substance  described  in  P-08-509; 

(iii)  EPA  recommaids  that  the  Company  conduct  the  phannaookindjcs  testing  first  to 
confirm  species  accq)tability  and  to  provide  a  reliable  half-life  for  these  substances; 


(iv)  The  modifications  far  the  1 -generation  reproduction  study  (study  2  above)  are:  1) 
increase  the  paroital  sample  size  to  20;  2)  the  duration  of  the  study  shall  be  extended  to  until  the 


mating;  4)  dosing  of  the  parental  animals  shall  be  continued  throu^  lactatiou  and  then  the  pups 
should  be  directly  dosed  until  they  reach  sexual  maturation;  5)  piq)  body  weight  shall  be  recorded 
on  lactation  days  0, 4, 7, 14,  and  21  and  then  at  weekly  intervals;  6)  fitter  size  can  be 
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standardized  to  4  piq)s/litter  on  lactation  day  4  (optional);  7)  at  weaning  one  pup/sex/littea:  shall 
be  randomly  selected  to  follow  until  sexual  maturation;  and  8)  the  time  of  sexual  maturation  shall 
be  recorded  (ie.  vaginal  opening  and  preputial  sq>aration). 

(e)  Test  Reports.  The  Company  shall:  (1)  conduct  eadi  study  in  good  feifli,  with  due  care,  and 
in  a  scientifically  valid  manner;  (2)  promptly  finnish  to  EPA  the  results  of  any  interim  phase  of 
study;  and  (3)  submit,  in  triplicate  (with  an  additional  sanitized  copy,  if  confidential 
business  information  is  involved),  the  final  report  of  each  study  and  all  undwlying  data  ("the 
report  and  data")  to  EPA  no  later  than  14  weeks  prior  to  exceeding  the  qrplic^le  production 
limit  The  final  report  shall  contain  the  conitaits  specified  in  40  CFR  792.185.  Underlying  data 
ahwll  be  submitted  to  EPA  in  accordance  wifo  the  {^plicable  "Reporting",  "Data  and  Rqwrting", 
and  "Test  Report"  subparagraphs  in  foe  qjplicable  test  guiddines.  However,  for  purposes  of  this 
Consent  Order,  the  word  "should"  in  foose  subparagrsqfos  shall  be  interpreted  to  mean  "shall"  to 
make  dear  foat  the  submission  of  such  information  is  mandatory.  EPA  will  not  require  foe 
submission  of  raw  data  such  as  slides  and  laboratory  notdmoks  unless  if  EPA  finds,  on  foe  basis 
of  professional  judgmeit  that  an  adequate  evaluation  of  foe  study  caimot  take  place  in  foe 
absence  of  these  itons. 

(Q  Tftstinp  Waivers.  The  Company  is  not  required  to  conduct  a  study  specified  in  paragraph  (d) 
of  this  Testing  section  if  notified  in  writing  by  EPA  that  it  is  unnecessary  to  conduct  foat  study. 

(g)  nafa  If  EPA  finds  foat  the  data  generated  by  a  study  are  scioatifically  equivocal. 
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Ihe  Company  may  continue  to  manufacture  and  import  the  PMN  substances  beyond  the 
^licable  production  limit  To  seek  relief  from  any  other  restrictions  of  this  Order,  the 
Company  may  make  a  second  attempt  to  obtain  unequivocal  data  by  reconducting  the  study 
under  the  conditions  specified  in  paragr^hs  (b),  (c),  and  (e)(1)  and  (2).  The  testing  requirements 
may  be  modified,  as  necessary  to  permit  a  reasoned  evaluation  of  the  risks  presented  by  the  PMN 

substances,  only  by  mutual  consent  of  EP  A  and  the  Company. 


(t)  EPA  Detemination  of  Invalid  Data 

(1)  Except  as  described  in  subparagraph  (h)(2),  if  within  6  weeks  of  EPA's  receipt  of  a 
test  report  and  data,  the  Company  receives  written  notice  that  EPA  finds  that  the  data  generated 
by  a  study  are  scientifically  invalid,  the  Company  is  prohibited  from  further  manufacture  and 
import  of  the  PMN  substances  bq^nd  the  applicable  i»-oduction  limit. 

(2)  The  Company  may  continue  to  manufacture  and  import  the  PMN  substances  beyond 
the  applicable  production  limit  ordy  if  so  notified,  in  writing,  by  EPA  in  response  to  the 
Company's  compliance  with  either  of  the  following  subparagraphs  (h)(2)(i)  or  (h)(2)(ii). 

(i)  The  Company  may  reconduct  tile  study  in  compliance  with  paragraphs  (b),(c), 

and  (e)(1)  and  (2).  If  there  is  sufficirait  time  to  reconduct  the  study  and  submit  the  report  and 
data  to  EPA  at  least  14  wedts  before  exceeding  the  production  limit  as  required  by  subpara^h 
(e)(3),  toe  Company  shall  comply  wito  sul^aragr^h  (^(3).  tf  toere  is  insuffidrat  toe  fin  toe 
Company  to  comply  with  subparagraph  (eX3),  toe  Company  may  exceed  toe  production  limit  and 
shall  submit  toe  report  and  data  in  triplicate  to  EPA  within  a  reasonable  period  of  time,  all  as 
specified  by  EPA  in  toe  notice  described  in  subparagr^h  (h)(1).  EPA  will  respond  to  toe 
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Company,  in  writing,  within  6  weeks  of  receiving  the  Companys  report  and  data. 

(ii)  The  Company  may,  within  4  weeks  of  receiving  from  EP  A  the  notice 
described  in  subparagraph  (h)(1),  submit  to  EPA  a  written  report  refuting  EPA's  finding.  EPA 
wiD  respond  to  the  Company,  in  writing,  within  4  weeks  of  receiving  the  Company’s  report 

0)  .Company  DetermiTiatinT^  of  Invalid  Data 

(IjEitcq*  as  described  in  snbparagiajpb  (0(2),  if  the  Company  becomes  aware  liiat 

ehotmatances  deariy  beyond  the  control  of  the  Company  or  laboratory  will  POT 

prevented,  devdopmeot  of  scientifically  valid  data  trader  the  conditions  specified  in  paragraphs 

(c)  ard  (e),  the  Company  remains  prohibited  fitmi  ftother  mannfectnre  and  import  of  die  PhlN 

substances  b^nd  tire  iqppficable  production  limit 

(2)  The  Company  m^  anbmit  to  EPA,  within  2  weeks  of  first  becoming  aware  of  such 
circnmatances,  a  written  smternent  eaplammg  why  dronmstances  eleaijy  beyond  the  control  of 
the  Company  or  laboratory  wifi  eana.  or  have  caused  development  of  adatfifienHy  invafid  data. 

will  notify  the  Company  of  its  re^wnse,  in  writing,  within  4  weeks  of  receaving  the 
Company's  report  EPA's  wntten  response  may  either: 

(i)  allow  the  Company  to  continne  to  mannfectuie  and  import  the  PMN 
substances  beyond  the  ^licable  production  limit,  or 

(u)  lajniro  the  Company  to  continne  to  ooudnct  or  to  recraiduct,  the  stndy  in 

compliance  with  paragraphs  (b).  (c),  and  (eXl)  and  (2).  If  there  is  sufficient  time  to  conduct  or 

reeonduet  the  study  and  snbnrit  the  r^  and  dma  to  EPA  St  least  14  wedra  be&ro  eneeeding  the 

Producaon  limit  as  required  by  snbparagcMr  (e)(3).  the  Cmnpany  ahafi  comply  wiih 
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subparagr^h  (e)(3).  If  there  is  insuffideat  time  for  the  Company  to  comply  wilh  subparagr^h 
(e)(3),  the  Company  may  exceed  the  production  limit  and  shall  submit  the  rqport  and  data  in 
triplicate  to  EPA  widiin  a  reasonable  period  of  time,  all  as  specified  by  EPA  in  the  notice 
described  in  subparagr^  (i)(2).  EPA  will  respond  to  the  Company,  in  writing,  within  6  weeks 
of  receiving  the  Company's  report  and  data,  as  to  whether  the  Company  may  continue  to 
manu&cture  and  import  beyond  the  applicable  production  limit. 

O’)  Unreasonable  Risk. 

(1)  EPA  may  notify  the  Company  in  writing  that  EPA  finds  that  the  data  generated  by  a 
study  are  scientifically  valid  and  unequivocal  and  indicate  that,  despite  the  terms  of  this  Order, 
the  PMN  substances  will  or  may  present  an  unreasonable  risk  of  injury  to  human  health  or  die 
environment.  EPA’s  notice  may  specify  diat  the  Company  undertake  certain  actions  concerning 
further  testing,  manufecture,  import,  processni^,  distribution,  use  and/ox  disposal  of  the  PMN 
substances  to  mitigate  eiqiosures  to  or  to  bettw  charactaize  the  risks  presented  by  the  PMN 
substances.  Within  2  weeks  fiom  receipt  of  such  a  notice,  the  Company  must  cease  all 
manufacture,  import,  processing,  distribution,  use  and  disposal  of  die  PMN  substances,  unless 
either: 

(2)  within  2  wedcs  firom  receipt  of  the  notice  dscribed  in  subparagraidi  0')(1).  the 
Company  complies  widi  sudi  requiranents  as  EPA's  notice  qiecifies;  or 

(3)  within  4  weeks  from  receipt  of  the  notice  described  in  subparagraph  (j)(l),  die 
Company  submits  to  EPA  a  written  report  refuting  EPA's  finding  and/or  the  appropriateness  of 
any  additional  requirements  imposed  by  EPA.  The  Company  may  continue  to  manufecture. 
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import,  process,  distribute,  use  and  dispose  of  the  PMN  substances  in  accordance  with  the  taxes 
of  this  Orda  pending  EPA's  response  to  the  Company's  written  report  EPA  will  respond  to  the 
Company,  in  writing,  within  4  wedcs  of  receiving  the  Conipany’s  report.  Within  2  weeks  of 
receipt  of  EPA's  written  response,  the  Company  shall  comply  with  any  requirements  imposed  by 
EPA's  response  or  cease  all  manu&cture,  import,  processing,  distribution,  use  and  disposal  of  ttte 
PMN  substances. 

(k)  Other  Requirements.  Regardless  of  the  satis&ction  of  any  otha  conditions  in  this  Testing 
section,  the  Company  must  continue  to  obey  all  die  terms  of  this  Consent  Qrda  until  otherwise 
notified  in  writing  by  EPA.  The  Company  may,  based  upon  submitted  test  or  otha  relevant 
information,  petition  EPA  to  modify  or  revoke  provisions  of  this  Consait  Qrda  pursuant  to  Part 
VL  of  tiiis  Consent  Orda. 

PROTECnON  IN  THE  WORKPLACE 

(a)  Establishment  of  ProgranL  During  manufiteturing,  processing,  and  use  of  the  PMN 
substances  at  any  site  controlled  by  the  Company  (including  any  associated  packaging  and 
storage  and  during  any  cleaning  or  maintenance  of  eqmpment  associated  witii  the  PMN 


(1)  General  Dermal  Protection.  Eadh  person  who  is  reasonably  likely  to  be  deimally 
exposed  in  the  work  area  to  the  PMN  substances  through  direct  haudling  of  the  substance  or 
through  contact  with  equipmoit  on  which  the  substance  may  exist,  or  because  the  substance 
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becomes  airborne  in  a  form  listed  in  sobparagr^h  (aX5)  of  this  section,  is  provided  with,  and  is 
required  to  wear,  personal  protective  equipment  that  provides  a  barrier  to  prevent  Hfgrnal 
exposure  to  the  substance  in  the  specific  worik  area  where  it  is  selected  for  use.  sudh  item 
of  personal  protective  equipment  must  be  selected  and  used  in  accordance  with  Occupational 
Safety  and  Health  Adnunistration  (“OSHA”)  dmnal  protection  requirements  at  29  CTR 
1910.132, 1910.133,  and  1910.138. 

(2)  SBecific  Dermal  Protective  Equipment  The  dermal  personal  protective  equipment 
required  by  subparagr?q)h  (a)(1)  of  this  section  mu^  include,  but  is  not  limited  to,  the  following 
items; 

(i)  Gloves. 

Oi)  Full  body  chemical  protective  clothing. 

(iii)  Chemical  goggles  or  equivalrait  eye  protection. 

(iv)  Clothing  which  covers  any  other  exposed  areas  of  the  arms,  legs  and  torso. 
Clothing  in  this  subparagraph  (a)(2)(iv)  need  not  be  tested  or  evaluated  undo:  the  requirements  of 
subparagraph  (a)(3) 


(3)  Demonstration  of  Imperviou.sness  The  Company  is  able  to  demonstrate  fliat  each 
item  of  chemical  protective  clotiiing  selected,  including  gloves,  provides  an  impervious  barrier  to 
prevent  dermal  exposure  during  normal  and  expected  duration  and  conditions  of  exposure  within 


the  work  area  by  any  one  or  a  combination  of  the  following- 

(i)  Permeation  Testing.  Testing  the  material  used  to  make  the  dhemical  protective 
clothing  and  the  construction  of  the  clothing  to  establish  that  the  protective  clothing  will  be 


impervions  for  the  expected  duration  and  conditions  of  exposure.  The  testing  must  subject  the 
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chemical  protective  clothing  to  tiie  expected  conditions  of  exposure,  inchiding  the  likely 
combinations  of  chemical  substances  to  which  the  clothing  may  be  exposed  in  the  work  area. 
Pomeation  testing  shall  be  conducted  according  to  the  American  Society  for  Testing  and 
Materials  (“ASTM”)  F739  "Standard  Test  Method  for  Resistance  of  Protective  Clothing 
matflrifllg  to  Permeation.by  liquids  or  Gases."  Results  shall  be  recorded  as  a  cumulative 
permeation  rate  as  a  function  of  time  (or  versus  time),  and  shall  be  documented  in  accordance 
with  ASTM  F739  using  the  format  specified  in  ASTM  FI  194-99  "Guide  for  Documenting  the 
Results  of  Chemical  Penneation  Testing  on  Protective  Clothing  Materials."  Gloves  may  not  be 
used  fin  a  time  period  longer  than  they  are  actually  tested  and  ihust  be  rq>laced  at  the  end  of  each 
work  shift  during  vriiich  they  are  exposed  to  the  PMN  substances. 

(ii)  Manufacturer’s  Spedfioations.  Evaluating  the  sfpecifications  from  the 
manufacturer  cn  supplier  of  the  chemical  protective  clothing,  or  of  the  material  used  in 
construction  of  the  clotibing,  to  establish  that  the  chemical  protective  clothing  will  be  impervions 
to  the  PMN  substances  alone  and  in  likely  combination  with  other  chemical  substances  in  the 
work  area. 

(4)  Respiratory  Protection.  Eadi  person  who  is  reasonably  likely  to  he  exposed  by 
inbalatinn  m  the  wotk  area  to  the  PMN  substance,  P-08-508,  in  the  form  listed  in  subparagraph 
(a)(5)  of  this  section,  is  provided  with,  and  is  required  to  wear,  at  a  minimum,  a  NIOSH-ccrtified 
respirator  with  an  Applied  Protection  Factor  (“APFO  of 3000  from  the  respirators  listed  in 
subparagr^h  (aX6)  of  this  section.  All  respirators  must  be  used  in  accmdance  with  OSHA  and 
NIOSH  respiratory  protection  requirements  at  29  CFR  1910.134  and  42  CFR  Part  84.  All 
respirators  must  be  issued,  used,  and  maintained  according  to  an  qipropriate  respiratory 
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pftrtecbon  program  underthe  OSHA  requirements  in  29  CFR  1910.134. 

to  adatioa,  ea*  pason  wio  is  reasonAly  likely  to  be  exposed  by  inhaUSon  in  the  woik 

area  to  the  PMN  snbstance  P^S-509  mast  be  provided  with  and  wear  an  appropriate  MOSH- 
approved  respirator. 

(5)  gfeYsical  States.  The  following  physical  states  of  airborne  chemical  substances  are 
listed  for  subparagraphs  (a)(1)  and  (4)  of  this  section: 

(i)  Particulate  (including  solids  or  liquid  droplets), 

(ii)  Gas/vapor  (all  substances  in  the  gas  fonn),  or 

(m)  Combination  GasA^iqwr  and  Particulate  (gas  and  Hquid/solid  physical  states 

are  both  present;  a  good  example  is  paint  spray  mist,  which  contains  both  Kqnid  droplets  and 
vapor). 

(6)AirthQrizedRg8pirafopt,  The  following  NIOSH-certified  respirators  meet  the 

minimum  requirements  for  P-08-508  in  subparagraph  (a)(4)  of  this  section: 

-a  NIOSH-certified  supplied-air  respirator  operated  in  pressure  demand  or  other  positive 
pressure  mode  and  equipped  with  a  tight-fitting  fuU  foce  piece. 

NEW  CHEMICAL  EXPOSURE  T^TMIT 
^temqtive  to  Requirements  of  Respirator 

(1)  ^Arecommen^  and  encourages  the  use  of  pottufipn  prevention,  soura  re&^on,“ 

engineering  controls  and  work  practices,  rather  than  respirators,  as  a  means  of  controlling 
inhalation  exposures  whenevm- practicable. 

(2)  WheneverapersonisreasonablylikelytobeexposedtothePMNsubstancesby 
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iahalatioQ,  as  an  alternative  to  compliance  with  the  respirator  requtrements  in  the  Protecdon  in 
the  Woriqplace  section  of  this  Order,  th.e  Company  may  comply  with  the  reqidranents  of  this 
New  Chemical  Eiqiosare  Limit  section.  However,  before  the  Company  may  deviate  fiom  the 
respirator  requirements  in  flie  Protection  in  the  Workplace  section  of  this  Order,  the  Company 
must: 

(i)  submit  to  EPA  a  copy  of  the  Company's  sampling  and  analytical  method  for 
the  PMN  substances,  verified  in  accordance  with  siibsection  (cX3)  of  this  New  Chemical 
Exposure  limit  section; 

Cu)  obtain  exposure  monitoring  results  in  accordance  with  this  New  Chemical 
Exposure  limit  section;  and 

0ii)  based  on  those  exposure  monitoring  results,  select,  provide,  and  oisure  use  if 
necessary  of  the  appropriate  respiratory  protection  specified  in  paragraph  (e)(2)  of  this  New 
Chemical  Exposure  Limit  section  by  persons  who  are  reasonably  likely  to  be  exposed  to  the 
PMN  substances  by  inhalatioiL 

(3)  After  appropriate  respiratory  protection  has  been  selected  at  a  workplace  based  on  the 
results  of  actual  exposure  monitoring  conducted  in  accordance  with  this  New  Chemical  Exposure 
lirmt  section,  the  Company  shall  not,  at  that  wmiqplace,  use  the  re^iratory  protection  required  in 
the  Protection  in  file  Workplace  section  of  this  Order  (unless  it  is  the  same  as  required  by  fiiis 
New  Chemical  Exposure  limit  section). 

(b)  Exposure  limit. 

(1)  General.  The  following  new  chemical  exposure  limit  (‘TNCEL”)  for  the  PMN 
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substances  is  an  interim  levd  determined  by  EPA  based  on  tbe  limited  infonnation  available  to 
the  Agency  at  the  time  of  develo^Hneat  of  this  Order.  The  NCEL  for  the  PMN  substances  is  as 
follows; 

(i)  Time-Weighted  Average  (“TWA”^  Limit  The  Company  shall  ensure  that  no 
person  is  e}q)osed  to  an  aiibome  concentration  of  both  PMN  substances  combined  in  excess  of 
6.01  mg6n3  (the  NCEL)  as  an  8-honr  time-wd^ted  average,  without  using  a  respirator  in 
accordance  with  subsection  (e)  of  this  New  Chemical  Exposure  Limit  section. 

(ii)  Non-8-Honr  WnrV-sbifts.  For  non-8-hour  work-shifts,  the  NCEL  for  that 
work-shift  (“NCELn”)  shall  be  determined  by  the  following  equation:  NCELn  =  NCEL  x  (8/n)  x 
[(24-n)/l  6],  \dia:e  n  =  the  number  of  hours  in  the  actual  work-diift. 

(2)  Automatic  tjtun-set.  Ift  subsequent  to  the  effective  date  of  this  Order,  OSHA 
promulgates,  pursuant  to  §6  of  the  Occupational  Safety  and  Health  Act,  29  U.S.C.  655,  a  final 
diemical-specific  permissible  exposure  limit  (‘TEL”)  spedfically  ^licable  to  these  PMN 
substances  and  die  OSHA  PEL  is  not  challenged  in  court  within  60  days  of  its  promulgation,  thm 
any  respirator  requirranents  in  the  Protection  in  the  Workplace  section  of  this  Order  and  any 
requirements  of  this  New  Chemical  Exposure  Limit  section  applicable  to  worlmrs  and  situations 
subject  to  the  OSHA  PEL  shall  automatically  become  null  and  void  However,  tiie  requirements 
of  this  Consort  Order  arc  not  negated  by  any  pre-existing  OSHA  PEL  ^licable  to  tire  PMN 
substances. 

(c)  Poformance-Ciiteria  for  Samnlinp  and  Analytical  Method. 


(1)  Applicability.  For  initial  development  and  validation  of  the  sampling  and  analytical 
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method  fiir  die  PMN  substances,  all  the  requiresneats  of  this  subsection  (c)  a{^ty.  For 
subsequent  eiqiosuie  monitoring  conducted  pursuant  to  subsection  (d)  of  this  New  Chemical 
Expose  limit  section,  only  the  following  requirements  spply.  (c)(4)(i),  (4)(ii),  (4Xiv)(II), 
(4)(v)(II),  (8),  (9),  and  (10).  Any  deviation  from  the  requirements  of  this  subsection  (c)  must  be 
approved  in  writing  by  EPA. 

(2)  Submission  of  Verified  Method  and  Cortification  Statement.  The  Company  shall 

submit  to  EPA  a  copy  of  a  validated  sampling  and  analytical  m^od  for  the  PMN  substances 
which  satisfies  the  criteda  specified  in  this  subsection  (c).  The  method  description  glu*11 
expressly  state  how  the  method  compares  with  each  quantitative  rcquiremoit  specified  in  this 
subsectioQ  (c).  The  submission  must  include  a  writtm  statem^t,  signed  by  authorized  officials 
of  bofli  the  Company  and  the  Laboratory,  certifying  the  truth  and  accuracy  of  foe  independent 
laboratory  vmfication  conducted  pursuant  to  subsection  (c)(3).  To  assist  EPA  in  identifying  the 
document,  it  shall  state  in  a  conspicuous,  underlined  subject-line  at  foe  top  of  foe  Cast  page: 
‘TJCEL  Sampling  and  Analytical  Mtohod  for  PMN  #  afler-which  foe  correct  PMN 

% 

number  for  this  chemical  substance  shall  be  stated. 

(3)  Verification  of  Analytical  Method  bv  Indepeadeat  Third-Party  Laboratory. 

(i)  VerificatioiL  The  Conqiany  shall  have  an  indqiaMlentrefesence  laboratory 
("Laboratory")  verify  foe  validity  of  the  analytical  method  for  foe  PMN  substances,  in  accordance 
with  foe  ofoer  requiremmts  in  fois  subsection  (c)(3).  It  is  foe  Company's  responsibility  to  ensure 
that  foe  Laboratory  complies  with  all  foe  requirements  spemfied  in  this  subsection  (c)(3). 

(ii)  hdOTendent  Refarmice  Laboratory.  The  independent  reference  laboratory 
must  be  a  separate  and  distinct  person  (as  defined  at  40  CFR  720.3(x))  jfrom  foe  Company  and 
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from  any  other  person  who  may  have  developed  the  method  for  the  Company. 

(iii)  Acpre^tafrPh-,  The  Laboratory  must  be  accredited  by  a  formally  recognized 
government  or  private  laboratory  accreditation  program  for  chemical  teting  and/or  analysis. 

(iv)  Good  Laboratory  Practice  Standards.  The  Laboratory  verification  of  the 
analytical  method  for  the  PMN  substances  must  comply  with  TSCA  Good  Laboratory  Practice 
Standards  (“GLPS”)  at  40  CFR  Part  792.  (Catain  provisions  of  the  TSCA  GLPS  applicable  to 
toxicity  testing  in  laboratory  animals,  sodh  as  40  CFR  792.43  ("Test  system  care  fedlities"), 
792.45  CTest  system  siqiply  fiicilities")  and  792.90  ("Animal  and  oAict  test  system  care"),  are 
clearly  in^licable  to  the  NCEL  requirements.)  However,  compliance  with  TSCA  GLPS  is  not 
required  under  this  New  Chemical  Exposure  Limit  section  whme  the  analytical  method  is 
verified  by  a  laboratory  accredited  by  either:  (A)  the  American  Industrial  Hygioie  Association 
(“AIHA”)  Indastrial  Hygiene  Laboratory  Accreditation  Program  (“niLAP”);  or  (B)  another 
comparable  program  jq)proved  in  advance  in  writing  by  EPA. 

(v)  Analysis  of  Duplicate  Samples.  The  Company  shall  collect  six  duplicate 
samples  (a  total  of  12)  at  the  TWA  concentration.  The  samples  shall  be  taken  either  from  a 
controlled  environment  (e.g.,  a  sealed  chamber  or  "glove  box")  which  closely  resembles  the 


actual  workplace  conditions  or,  for  solids  and  liquids  with  very  low  vapor  pressure,  by  injecting 
the  PMN  substances  onto  a  sample  collection  device.  The  duplicate  samples  shall  be  collected 
on  identical  collection  media,  at  the  same  time,  and  under  the  same  conditions.  One  set  of  six 
samples  shall  immediately  be  analyzed  by  the  Company,  the  other  set  of  six  samples  shall  be 
analyzed  by  foe  Laboratory  using  foe  method  developed  by  or  for  foe  Company. 

(vi)  Sample  Storage  Study.  Iffoe  results  offoe  analysis  of  duplicate  samples 
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pursuant  to  paragraph  (c)(3)(v)  do  not  the  lequiremmts  in  paragr^h  (c)(3)(vii),  the 
Company  must  perform  a  sample  storage  study  as  follows: 

(I)  Triplicate  Samples.  The  Company  shall  collect  six  triplicate  samplfts 
(a  total  of  18)  at  the  TWA  concentration.  The  samples  shall  be  taken  eidier  from  a  controlled 
oivironment  (e.g.,  a  sealed  diambor  or  "glove  box")  whidi  dosdy  resembles  the  actual 
workplace  conditions  or,  for  solids  and  liquids  with  very  low  vapor  pressure,  by  injecting  the 
PMN  substances  onto  a  sample  collection  device.  The  triplicate  samples  shall  be  collected  on 
identical  collection  media,  at  die  same  time,  and  under  the  same  conditions.  One  set  of  six 
samples  shall  immediately  be  analyzed  by  the  Company. 

(IT)  Analysis  4^  fter  Sample  Storage.  A  sample  storage  evaluation  shall  be 
performed  with  the  two  remaining  sets  of  six  samples.  One  set  of  six  samples  shall  be  analyzed 
by  die  Laboratory  using  the  mediod  developed  by  or  for  the  Company,  and  the  other  shall  be 
analyzed  by  the  Company  on  die  same  day  as  the  Laboratory  analyzes  its  six  samples.. 

Specialized  storage  conditions  for  the  samples  including  extraction  conditions,  time  from 
sampling  to  extraction,  time  from  collection  or  extraction  (if  ^licable)  to  analysis  and  stoi^e 
conditions  most  be  ^ecdfred  in  die  mediod  description. 

(vii)  Comparison  of  Results.  The  dififorence  between  the  results  ofthe  two  sets  of 
six  samples  analyzed  by  the  Laboratory  and  the  Company  as  required  in  either  paragraph 
(cX3)(v)  or  (c)(3)(vi)(II)  shall  be  evaluated  using  a  two-sample  t-test  with  unequal  variances,  and 
the  two  sides  of  the  critical  regions  shall  not  exceed  a  5%  significance  level.  (See  Attadiment  B 
-  Statistical  Analysis  of  NCELs  Analytical  Mediod  Verification  R^ults.)  The  aridmietic  mean  of 
each  set  of  six  samples  must  be  within  10%  of  the  overall  arithmetic  mean  of  the  two  sds  of 
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sample  measurements.  If  the  arithmetic  mean  of  eadi  set  of  six  samples  is  not  within  10%  of  Ae 
ovoall  arithmetic  mean,  Aen  Ae  sample  storage  time  between  collection  and  analysis  must  be 
reduced  unA  Ae  average  of  each  ^  of  six  samples  is  within  10%  of  Ae  overall  arithmetic  mean. 

(4)  Accuracy.  The  sampling  and  analytical  meAod  must  clearly  demonstrate  Ae 
following: 

(i)  Geaaal.  The  samplmg  and  analytical  meAod,  and  all  eaposure  monitnritig 
data  relied  on  by  Ae  Company,  shall  be  accurate  to  within  ±25%  at  a  95%  confidoice  level  for 
concentrations  of  Ae  PMN  substances  ranging  from  one  half  Ae  NCEL  to  twice  Ae  NCEL. 

(ii)  NCEL  Quantitation  T  Imits  The  analytical  meAod  should  be  enable  of 
reliably  quantifying  Ac  PMN  substances  across  Ae  full  range  of  reasonably  likely  exposures.  At 
a  minimum,  Ae  anal34ical  meAod  most  be  capable  of  reliably  quantifying  from  a  lower 
quantitation  limit  ("LQL")  of  one  half  Ae  NCEL  to  an  upper  quantitation  limit  ("UQL")  of  at 
least  twice  Ae  NCEL-  If  Ae  Company  obtains  an  exposure  momtoring  sample  that  is  more  than 
10%  above  Ae  actual  UQL  of  Ae  analytical  meAod,  Ae  Company  must  comply  wiA  paragraph 
(e)(4)(i). 

(iii)  Lower  Quantitation  limit  Siynal-To-Noise  Ratio.  The  analytical  meAod 
shall  be  cq>able  of  quantifying  Ae  PMN  to  a  concentration  of  one  half  Ae  NCEL  wiA  a  signal 
that  is  at  least  five  times  Ae  baseline  noise  levd.  Baseline  noise  must  be  amplified  to  a 
measmable  levd  when  possible,  evai  If  Ae  required  amplification  is  beyond  that  used  m  routine 
analysis  of  samples.  (If  baseline  noise  cannot  be  obtained,  anoA^  reference  must  be  selected. 

This  maybe  a  peak  considered  to  be  noise  caused  by  Ae  reagent  matrix.)  The  sampling 
pr^aration  meAod  must  be  specified  and  Ae  detection  limit  for  Ae  analytical  procedure  must  be 
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reported  as  mass  per  injection  for  diromatographic  techniques. 

(iv)  Ihstrumcait  Calibration. 

0)  fatttal  Calibration.  For  method  development  and  valid^on  (but  not 
subsequent  exposure  monitoring),  the  initial  calibration  shall  at  a  minimum  consist  of  five  (5) 
caUbration  standards  with  a  linear  correlation  of  0.95  -  these  five  (5)  calibration  standards  must 
consist  of  one  standard  at  each  of  the  following  concentrations:  one  half  the  NCEL  (0.5  x 
NCEL);  between  one  half  and  one  times  the  NCEL  (0.5  x  NCEL  <>  1  x  NCEL);  one  times  the 
NCEL  (1  X  NCEL);  between  one  and  two  times  the  NCEL  (1  x  NCEL  <>  2  x  NCEL),  and  twice 
the  NCEL  (2  X  NCEL). 

(IT)  Continuing  Calibration.  During  each  week  of  both  method 
developmenbValidation  and  subsequent  exposure  monitoring,  the  Company  shall  conduct  both  an 
initial  instnnmait  caUbration  and  a  continuing  calibration.  The  Company  shaU  perform  at  least 
one  continuing  caUbration  sample  at  the  NCEL  concentration,  and  at  least  one  additional 
caUbration  sample  per  every  10  samples  analyzed.  The  continuing  calibration  sample  shall  fell 
within  ±  25%  of  the  initial  caUbration  value.  If  not,  then  the  initial  caUbration  must  be  repeated, 
and  any  samples  associated  with  that  outlying  caUbration  check  must  be  i^-analyzed. 

(v)  Calculated  Peroqit  Recovery, 

(Q  foitial  Calculation..  For  method  develoiraient  and  vaUdation,  the 
Company  must  calculate  the  pocent  of  the  PMN  substances  recovered  by  the  analytical  mrfhod 
fiom  a  sample  containmg  a  known  quantity  of  the  PMN  substances.  The  sample  shall  be  taken 
either  fiom  a  controUed  environmCTt  (e.g.,  a  sealed  chamber  or  "glove  box")  which  closely 
resembles  the  actual  workplace  conditions  or,  fin  soUds  and  Uquids  with  very  low  vapor 
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pressure,  by  injecting  the  PMN  substances  <Hito  a  sample  collection  device.  (Such  a  sample  is 
refiared  to  as  a  "matrix  q)ike").  The  calculated  po’cait  recovery  fin  each  matrix  ^ike  shall  be 
greater  than  or  espial  to  75%  and  less  than  or  equal  to  125%.  Spike  concentrations  for  the  PMN 
substances  must  be  included  in  the  sampling  and  analytical  method  submitted  to  EPA. 

fm  Subsequent  Calculation.  During  eadi  subsequent  e?q>osure  monitoring 
episode  or  campaign,  at  least  1  matrix  spike,  prepared  by  injecting  the  PMN  substances  onto  a 
sample  collection  device,  shall  be  analyzed.  (This  matrix  spike  must  be  prepared  at  the  NCEL 
concentration.) 

(vi)  Sampling  Device  Capadtv.  The  capacity  ofthe  sampling  device  must  be 
tested  and  results  r^mrted  to  show  under  a  known  and  well-tiefined  s^  of  conditions  that  the 
device  is  c{q)able  of  collecting  die  new  chemical  in  solid,  liquid  or  v^mr  phase  with  minimal 
loss.  The  sampling  device's  cqiacity  (air  volume  and  collected  analyte  mass)  must  be  ^edfied. 
For  methods  that  use  adsorbent  tubes  as  the  collection  medium,  evidence  ofthe  capacity  must  be 
provided  in  the  form  of  breakthrough  testing.  This  testing  must  be  done  at  a  concoitration  twice 
the  NCEL  and  under  conditions  similar  to  diose  expected  in  the  workplace.  Breakthrough  is 
defined  to  have  occurred  when  die  concentration  of  the  PMN  substances  in  the  effiuoit  stream  is 
equal  to  5%  of  die  concoitration  of  the  influent  stream,  or  when  20%  of  the  PMN  substances  is 
detected  in  die  backup  section  of  the  samplo-. 

(vii)  Sampling  Device  Desorption  EfiScicnev.  Where  qiplicable,  the  desorption 
efficiexuy  must  be  evaluated  fi:>r  the  air  sampling  device.  A  minimum  of  six  air  samples  spiked 
with  die  PMN  substances  at  least  the  NCEL  concentration  must  be  prqiared.  A  recovery  of  at 
least  75%  must  be  obtained  fi>r  each  of  the  six  samples. 
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or  triplicate  samples. 
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(c)(4)  and  (5)  are  met.  Examples  of  possible  changes  mdnde  but  are  not  limited  to:  introduction 
of  a  nbw  chemical  substance  to  the  wQr]q)Iace  which  may  interfoe  with  the  analysis  of  the  new 
chemical;  introduction  of  U^t  to  the  workplace  which  may  interfere  with  li^t-sensitive  PMN 
substances;  or  introduction  of  water/increased  humidity  to  the  workplace  which  could  react  with 
the  PMN  substances  and  cause  difficulties  in  collection  and  analysis. 

(9)  r^mparahilitv.  All  data  and  results  shall  be  reported  in  the  same  units  of 

measur^eat  as  the  NCEL. 

(10)  P^nciKilifvfor  Mediod  VaUdity,  The  independent  laboratory  verification  and 
EPA  recmpt  of  the  sampling  and  analytical  method  pursuant  to  this  subsection  (c)  do  not  ensure 
that  the  method  wiU  produce  vaUd  exposure  monitoring  data.  The  Company  is  ultimately 
responsible  for  oisuring  die  vaUdity  of  its  exposure  monitoring  data. 


(d)  Mnnitoring  Potential  Exposure. 

(1)  Gqieral. 

(i)  Arfion  Level.  The  "action  level"  is  defined  as  an  airborne  concentration  of  the 
PMN  substances,  calculated  as  an  8-hour  time-weighted  average,  equal  to  one  half  the  NCEL 
TWA  specified  in  subparagraph  (b)(1).  For  non-8-hour  work  shifts,  the  action  level  is  equal  to 
one  half  the  NCELn.  (The  NCEIm  is  described  in  subparagraph  (b)(l)(ii).)  The  Company  may 
exceed  the  action  level  without  penalty.  The  purpose  of  the  action  level  is  solely  to  determine  the 

requisite  monitoring  fiequency. 

(ii)  Representative  Exposure  Groias.  Whenever  exposure  monitoring  is  required 
by  this  New  Chemical  Exposure  Limit  section,  the  Company  shaU  take  representative  samples  of 
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eadi  exposure  groiq). 

of  Ihe  Pn,tedion  in  a»  WodqJace  section 

enposoK  monitorin*  to  ncouiatoly  dttemin*  file  aiAome  concontation  of  the  PMN  nnbstanoes 

toe»*«po»n.eg«.npinwMchpe«onna«reanonBily 

substances. 

(3)  Periodic  Monitoring. 

(i)  If  any  representative  samples  taken  during  the  initial  exposure  momtormg 
xoveal  an  ailbome  conoentmtion  at  o.  above  fte  action  levd  hnt  at  or  below  tbe  TWA,  the 
Company  aball  repeat  the  eapoaure  monitormg  for  that  eapoante  gtonp  at  leant  ever,  6  montta. 

If  foe  PMN  anbatanees  are  not  mann&etored.  proceaaed,  or  naed  at  aU  daring  a  given  6  month 
caleodar  pedod,  the  Company  ia  not  required  to  conduct  eapoaure  monitoring  until  manufocture, 
prooeasing,  or  uae  of  foe  PMN  anbatanees  is  resumed.  However,  cessation  of  manoftebiting, 
pmoessing  mni  uae  of  foe  PMN  aubatancea  for  leas  than  foe  6  month  period  does  not  constitute 
gmunda  for  poatponemod  of  foe  6  monfo  deadline  to  condnct  exposure  monitoring. 

(n)  Ifanyrepresentativesamplestakendaringfoeinitialexposuremontloiing 

reveal  an  airborne  concentration  above  the  TWA,  foe  Company  shall  repeat  the  exposure 

monitoring  fordmtmqmsuregmup  at  least  everyTmonfoa.  If  foe  PMN  substances  are  not 

nmnSfodureI,  ^ocesaea,  of  used  fo  aU  during  a  given  3  mo^ 

not  required  to  conduct  exposure  monitoring  until  manufacture,  p,«^ 

aubatancea iamaumed.  However, ceasationofmanu&ctoring.procesringanduaeoffoePMN 

substances  for  less  than  the  3  monfo  period  does  not  constitute  gmunda  for  postponement  of  the 
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3  month  deadline  to  conduct  exposure  monitoring. 

(m)  ■nKOmpmymay  alto  lie  raposurem<miloriiigs<*edulefiomev^ 
monte  to  everyemonfc  toany  topoanro  group  S>r»hom  two  oonaecntiven.eaautona„ta 

tato  at  least  7  days  apart  indicate  tet  te  pototte  topoanm  Ito  docuoased  to  te  TWA  or 

Mow,  but  is  at  or  above  the  action  level.  Where  the  PMN  substance  are  manutelured, 
Ptocesed,  tensed  in  batche  of  duration  less  ten  7  d^  te  2  consecutive  measuremets  may 

be  talto  at  least  24  houra  apart,  provided  drat  te  raeasuremets  accurately  reflect  te  Mghest 

peak  exposures  and  vaiiabiliiy  in  exposure. 

(4)  Terminarioti  of  MonitnriTify 

(0  sample  talte  during  the  initial  exposure  nionitte^ 

an  airborne  encentration  Mow  the  action  level,  the  Company  may  disttentmue  monitoring  for 

drat  exposure  group,  ecept  when  additional  eposirre  monitoring  is  required  by  paragnqth  (d)(5) 
of  this  New  Ch^anical  Exposure  Limit  section. 

(u)  •f«4>«®sMh'esarrrpletakeduringteperiodicmteritoringruva^ 
airborne  concentratior., « indicated  by  at  least  2  consecutive  measuremets  tate.  at  least  7  days 
apart,  are  below  the  action  level,  the  Company  may  discontinue  the  mteiitteing  for  that  eposnre 
group,  ecqn  when  additional  monitoringis  required  byparagr^h  (dX5)  of  this  New  Chrunical 

BapowneUmitsectiorr  Where tePMN  substances  are mmmteturcd,  processed,  te 
tatehsWBatitoTSsa^^^ 

hours  apart,  piovrded  font  the  measurements  accurately  reflect  the  highest  peak  esposttrea  and 

varid)ility  in  exposure. 

(^)  Additional  Mfmiloring, 
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(i)  For  a  previously  monitored  exposure  group,  the  Company  shall,  within  7  days 
of  any  of  die  events  listed  below  in  this  paragraph  (d)(5)(i),  conduct  the  initial  exposure 
monitoring  followed  by  any  paiodic  or  additional  exposure  monitoring  required  by  subsection 
(d)  of  this  New  Chemical  Exposure  Limit  section: 

(1)  diange  in  the  production  volume,  process,  control  equipment, 

personnel  or  woric  practices  that  may  reasonably  cause  new  or  additional  exposures  to  the  PMN 
substances; 


(H)  spills,  leaks,  ruptures  or  other  breakdowns  occur  that  may  reasonably 

'cause  new  or  additional  exposures  to  the  PMN  substances,  and 

(in)  whenever  else  the  Company  has  any  reason  to  suspect  a  change  diat 
may  reasonably  result  in  new  or  additional  exposures  to  the  PMN  substances. 

(ii)  In  no  event  is  the  additional  exposure  monitoring  requirement  in  paragr^h 
(d)(5)(i)  intaided  to  delay  implatnentaiion  of  any  necessary  cleanup  or  oth®  remedial  action. 
During  any  cleanup  or  remedial  operations  that  may  occur  before  commencing  additional 
exposure  monitoring,  the  Company  shall  ensure  that  potentiaUy  exposed  persons  use  at  least  the 
respiratory  protection  specified  in  subsection  (e)  for  the  measured  airborne  concentration,  or 
more  jnotective  respiratory  equipment  deemed  appropriate  by  the  best  professional  judgment  of  a 


qualified  e^qiert 


ITTr  Nbfification  of  Mafil 


OlliU 


g^Resrdts. 


(i)  Within  1 5  working  days  after  receipt  of  the  results  of  any  exposure  monitoring 
required  by  this  Order,  the  Company  shaU  notify  each  person  whose  exposure  is  represented  by 
that  monitoring.  The  notice  shaU  identify  the  NCEL,  the  exposure  monitoring  results,  and  any 
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accessible  location. 

(a) 

P-«U.gpara*^h«d««««4.aoao„t^^„,^^ 

the  actions  to  be  taken  to  reduce  ejqposure. 

P)  &««*«.  aa,.^  on  Ohi^vnnt^  Whs.*  tte  Coa^yi^  doc™e««J  „d 

a=fl.=PMN»„b«anc«wmno,«cceda.e.ca„o.cveUd^«,inpa^(^^^^^ 

«^h«ain*pn«edn«sandc«^aoMfbra^^ 

(ixixa)).  fl«  lW«qK>i«e  groiip  «  «emp.  fiom  tins  New  Chnnical  fiq»sure 
Iim.secaon(excep.p™gn,H.  (<«5)  "Addition^ 

R«»nl-te.^snd4emtpi«„s«^no.sta 

taOrier. 

ft.PMNsuksn.„«s„d„.„s.beob«n^n„d«o<,ndiac^ 

-«.ls.pn«esses,ce„ts„,n.«hod».w™kp,«nice, 

Compsnys  ennent  wtnipbee  op««i™s  wifl.  fte  PMN  snbstanees.  Etnmples  of objeedve  data 

a..n«ybensoatodanon,nated...^,<^eaposn«wffln„texo.edth^ 

nna«w„«case<^tion.incatdelna,™d„n„ntaepM^ 

PkM  snbaances,  indnstor-wide  studies,  and/or  lalxna^ 
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(e)  Respiratory  Protection.. 

(1)  General.  Whenever  the  Company  has  conducted  exposure  monitoring  at  a  wmkplace 
in  accordance  with  subsection  (d)  of  this  New  Chemical  Exposure  limit  section  and  the 
measured  airborne  concentration  of  the  PMN  substances  for  any  person  who  is  reasonably  likely 
to  be  exposed  to  the  PMN  substances  by  inhalation  exceeds  the  NCEL,  the  Company  shall 
provide  those  persons  the  respirators  specified  in  this  subsection  (e)  (rather  than  the  respirator(s) 
identified  in  the  Protection  in  the  Workplace  section  of  this  Order),  and  shall  ensure  that  the 
respirators  are  used  (including  training,  fit  testing,  and  maintenance)  in  accordance  with  OSHA 
and  NIOSHrespiratory  protection  requirements  at  29  CFR  1910.134  and  42  CFR  Part  84.  When 
the  Company  has  not  yet  measured  the  airborne  concentration  of  the  PMN  substances  at  a 
workplace  in  accordance  with  this  New  Chemical  Exposure  limit  section,  the  Company  shall 
comply  with  the  respirator  requirements  in  the  Protection  in  the  Woriqrlace  section  of  this  Order 

at  that  workplace. 

(2)  nf  AroKiTri...H~Tin^P«>tecliOT.  Ate  tlis  Company  has  conduoted 

esposm.  monitoring  in  aoconhmoo  with  snbsootion  (d)  of  dris  Now  Chemioal  Etposnie  Limit 
section,  the  Company  shall  sdcot,  provide,  and  ensure  that  persons  who  are  reasonably  likely  to 

be  mtposed  to  the  PMN  substances  by  inhateon  nst^  at  a  nrinimmn,  the  respiiatoiy  protort^ 

winch  corresponds  in  (he  Mowing  table  to  the  measured  shhome  eoucentration  (ot  a  more 

piiteetivelt^iitewhifficaiSpoSdslo  a  eoneeulraUon  higher  than  measured) 

MAaBnrftd  Rftqiiired  Respiratory  Protection 

Cnpcentration 
ftf  PMN  Substance 
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<NCEL 

<10xNCEL 


<25xNCEL 


<50xNCEL 


No  respiratory  protection  is  required. 


substance-specific) 


f  ^''T*  >«Pi«“»r  equipped  with  a  loo«e 

fl^ghood  orh^et  aad  equipped  wMi  die  appropriate  gaatviroOT 
cartndges  (organic  v^r,  acid  gas,  or  substance-specific). 


-  ^SH-eenifled  air-puri^g,  ti^t.fiM„g  fUl-fioe  reapimtar  equir 


5.^“''^  uir-puri«aug  rospiralor  eepapped  wifl,  a  W 


.  fitting  hood  or  helmet  and  the 


v^por,  acid  gas,  or  substance-^edfic). 


appropriate  gaa/v^r  cartridges  (organic 


^g^pe.qervieea^e  Rnin<ri^ 


substance-specific). 


ffNp  Cartndee  Servicp.  life  Testing  ii 


MOSH-c^ed  ^lied-air  respirator  operated  in  pressure  demand 
contmuous  flow  mode  and  equqiped  with  a  tight-fitting  full  fecepiece. 


or 


NIOSH-certified  suppUed-air  respirator  operated  in  pressure  demand  or 


<2000xNCEL 


32 

olher  positive  pressure  mode  and  equipped  widi  a  ti^t-fitting  fuD 
fecepiece. 

>  2000  X  NCEL  ~  Any  self-contained  respirator  equipped  with  a  fall  fec^ece  and 
operated  in  a  pressure  demand  or  other  positive  pressure  mode. 

—  Any  supplied-air  respirator  equipped  with  a  full  fecepiece  operated  in  a 
pressure  demand  or  other  positive  pressure  mode  in  combination  with  an 
auxiliary  self-contained  bieaflung  apparatus  opoated  in  a  pressure  demand 
or  other  positive  pressure  mode. 


(3)  fffiHnritions  in  Reaniratorv  Protection.  After  appropriate  respiratory  protection  has 
been  selected  based  on  the  results  of  actual  exposure  momtoring  conducted  at  a  workplace  in 
accordance  with  subsection  (d)  of  this  New  Chemical  Exposure  Limit  section,  the  Company  shall 
not,  at  that  workplace,  use  the  respiratory  protection  required  by  die  Protection  in  the  Worlq)lace 
section  of  this  Order  (unless  it  is  the  same  as  required  by  this  New  Chonical  Exposure  Limit 


section).  Before  the  Company  may  make  any  reduction  in  any  respiratory  protection  selected 
pursuant  to  this  New  Chemical  Exposrae  limit  section,  the  Company  must  verify,  by  2 
consecutive  measuranaents  taken  at  least  7  days  apart,  that  the  new  respiratory  protection  is 
appropriate  in  accordance  with  paragnph  (e)(2).  Where  the  PMN  substances  is  manufactured, 
processed,  or  used  in  batches  of  duration  less  than  7  days,  the  2  consecutive  measurements  may 
be  taken  at  least  24  bouts  apart,  provided  that  the  measurements  accurately  reflect  the  hipest 
ppjilr  mfpoRiires  and  variabilitv  in  exposure. 

(4)  Special  Situations. 

(i)  Measurements  Oiifside  Qiiantifarinn  limits.  When  a  value  less  than  the  lower 
quantitation  limit  ("LQL")  of  the  analytical  method  (as  described  in  paragr^h  (c)(4)(ii))  is 


by  subsection  (c)(3). 

professional  judgment  of  a  qualified  expert 


(^  Recordlfeepfn  ^ 

^on  mther.than  the  respimtor  requirements  in  the  Protection  in  the  Workplace  section  of  this 

section  11  of  TSCA: 


(i)  A 


«py  of  the  eampliog  and  analjtioal  methods  used  and 


continuing  evidence 


of  fheir  accuracy  over  time  aa  required  by  section  (c); 

(ii)  Records  documenting  compliance  wWi  the  analytical  method  vetiflcatton 

.ecpirements  of  subsection  (c)(3),  including  copies  of  the  signed  certification  statement  and  the 
verification  i^ts  obtained  by  both  laboratories; 

Cm)  RecoidsdocumentingeithercompliancesrithttmOoodMmratorylhacti^ 

Standards  at  40  CFR  Part  792,  or  use  of  a  laboratory  accredited  by  the  Amencan  Industrial 

Hygiene  Associimon^AIHA^or  another  comparable  program  approvedinadvm^ 

by  EPA.  Where  the  Company  elects  to  not  comply  with  TSCA  GtPS,  such  records  shafi  indnde 

the  written  accreditation  ftom  the  AHA  or  file  written  approval  fiom  EPA. 

(iv)  Records  documenting  aU  enposure  monitoring  dates,  duration,  and  results  of 


each  sample  taken; 

(V)  Records  documenting  the  name,  address,  work  shifi,  job  classification,  and 
work  area  of  the  person  monitored  and  of  all  other  persons  whose  enposnres  the  monitoring  is 


intended  to  rqjreseat; 

(vi)  Any  conditions  that  might  have  affected  the  monitoring  results; 

(vii)  Notification ofexposuremonitoringiesidtsrequiredbypaiagraphCdXQ^ 

(viii)  Records  documenting  any  changes  in  the  production,  process,  control 
equipment,  personnel  or  work  practices  that  may  reasonably  cause  new  or  additional  ensures  to 


the  PMN  substances; 

(u^  Records  documenting  any 


may  cause  new  or  additional  exposure, 

(X)  Thetypeoftespitatoryprotectivedeviceswoinbythemomtoredperson,if 


any, 
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(xi)  Records  documeaiting  any  actions  taken  in  * 

to  mitigate  exposures  to  the  PMN 

substances; 

(Xii)  Records  documenting  r^ce  on  4,e  ot^ective  dsta  eneom«  ■ 

WU  m^ng.  (A)ti.esoarceoftimdam,  (B)p,omco,s»^ 

■l3-.(Qadesm^m.ofti.e„pmutiononmnpmdandWti.eds.d™^ 

atoals  and  anployee  onposrn^  covered  by  the  exemption. 


(»)  (1)  Prohibiting, 


MASJEEACTUggjg 


^courage,  or 


suggest  die  muiiu&ctui^  ( 


impor.ofthePMNsnbsmncesbysnyoti.erp.rson. 

W  «"‘>P™W(l)«expire75dayssite 

^mnlgation  of  a  final  signifient  new  use  rule  (-SNUR-)  governing  the  PMN  snbsmnces  under 

-  .Xa,of.CAmdesstheC^^ymnotifiedm.orfmlb.et. 

«faalCtonrtseddngjndicial  review  of  the  SNUR  ifaeCm, 

(aXDshnfinotesphenntilHPAnotifi  ^  ^ 

-P  ’^^^"■^^aaCompanyinw.itingthstaBFedmalConrtsction^ 

mvo.vmgtheSNURhavebeen.e.,v.sndthevafidityoftheSh^ 

(3)!toli!£ofSlmWh«EPApromnlgstes.fln.l  ,v  „ 
“fcpamgmphfsiniarm  •  substances  and 

ca^  pmno  h  •  -  '  “ 

substances  of  the  existence  Of  the  SNUR. 


substances  and 


rONTROT  ny  KFFLUF^F  ^  EMISSIONS 
(.)  Tbc  Company  Aall  recover  and  capmre  (deattoy)  or  recyde  the  PMN  anbatance.  d  an 


overaU  effidency  of  99%  fiom  aU  the  efOuent  process 
source  and  fugitive). 


strejans  and  the  air  emissions  (point 


msTRlBUnON 

(e)  DjsSfeSoiLBMatesfflS.  Exceptm,pmvid«lmparagraph(b),«beCompanyM 

diattibute  te  PMN  aubsUmcea  ontaide  the  Company,  only  to  a  peraon  who  baa  agreed  in  nrritmg 

prior  to  the  date  of  distribution,  to: 

(1)  Complywilhtheaamer«,uirementaandr.a«c«ona,ifmty,.cq^ 

ln^PrmeettonmamWo.hplacem,dd.eNewCb™ealExponneIhni.aeedo^ 

(2)  Diatribute  the  PMN  aubatancea  only  to  a  praaon  who  wiB  eifher  recover  and  capture 
(deaboy)  or  recyde  the  PMN  aubatancea  ftom  all  effluent  proceaa  abeama  and  air  cmiaaiona 

(point  aonrce  and  fiigitive)  at  an  oveiaU  effidency  of  99%;  and 

(3)  Diatribute  the  PMN  anbatance  Pd)8-509  m  an  aqueona  diaperaion  of  the  polymer 

p™inctoronahea.trededaoUdpr«lnctaud.tha.«mcontmnapolym^ 

onmulativetotall  ]  are  below  2(X)H>b  level  uaing  the  ASEmeflmd  developed  by 

et  d-  wife  the  levd  of  qnantiflcdion  (LOQ)  fer  the  atandard  aolntion  at  0.5  ppO  Ifnon- 

ieattreafed  aolidpolymeria  diatribatmby  the  Company,  and.  P«on  ahaB  not  ferfe«  diatri^^ 

onfflhcatbealmentfepe.*»'i“‘‘-P^^ 

p^nctwifeP08-508/509oum«lativereaidnallevetee,nivd^^ 

rLarsen  et  al,  f luoropolymer' , 

oerfluorooctanoate  from  polytetrat  y 

^lyaty  2006,  131,  1105-1108. 


1  .  . 

polymer  distnbuted  by  the  Company,  (i.e.,  bdow  200  ppb). 


Xgnporary  Tyansport  and  St(?ragR,  Notwithstanding  paragr^h  (a),  the  Company  may 
distribute  the  PMN  substances  outside  the  Company  for  temporary  transport  and  storage  in  sealed 
containers  provided  the  following  two  conditions  are  met: 


(1)  Subsequent  to  any  such  exempt  temporary  transport  or  storage  of  sealed  containers,  the 
PMN  substances  may  be  distributed  only  to  the  Company  or  a  person  who  has  given  the  Company 


(2)  Any  human  exposure  or  environmental  release  resulting  from  opening  the  sealed 
containers  and  removing  or  washing  out  the  PMN  substances  may  occur  only  while  the  PMN 
substances  is  in  the  possession  and  control  of  the  Company  or  a  person  who  has  given  the 
Company  the  writtm  agreement  required  by  paragr^h  (a). 


(c)  RedpientNon-Complianr^  If,  at  any  time  after  commencing  distribution  in  commerce  of  the 
PMN  substances,  the  Company  obtains  knowledge  that  a  recipient  of  the  substance  has  failed  to 
comply  with  any  of  the  conditions  specified  in  paragraph  (a)  of  this  Distribution  section  or,  after 
paragraph  (a)(1)  expires  in  accordance  with  subparagraph  (d)(1),  has  engaged  in  a  significant  new 
use  of  the  PMN  substances  (as  defined  in  40  CFR  Part  721,  Subpart  E)  without  submitting  a 

new  use  notice  toEP^  toe  Co^^  shah  c^es^^ 

recipient,  unless  toe  Conqiany  is  able  to  document  each  of  toe  following- 

(1)  That  toe  Company  has,  within  5  working  days,  notified  toe  recipient  in  writing  toat  toe 
recipient  has  toiled  to  comply  with  any  of  toe  conditions  specified  in  paragraph  (a)  of  this 
Distribution  section,  or  has  engaged  in  a  significant  new  use  of  toe  PMN  substances  without 
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submitting  a  significant  new  use  notice  to  EPA. 

(2)  That,  within  15  working  days  of  notifying  the  redpient  of  the  noncompUance,  the 
Company  received  fixnn  the  recipient,  in  writing,  a  statement  of  assurance  that  the  recipioit  is 
aware  of  die  terms  of  paragraph  (a)  of  this  Distribution  section  and  will  comply  with  those  terms, 
or  is  aware  of  the  terms  of  the  significant  new  use  rule  for  the  PMN  substances  and  will  not  oigage 
in  a  significant  new  use  without  submitting  a  significant  new  use  notice  to  EPA. 

(3)  If  after  receiving  a  statement  of  assurance  from  a  recipient  under  subparagraph  (c)(2) 
of  this  Distribution  section,  the  Company  obtains  knowledge  that  die  recipient  has  &iled  to  comply 
with  any  of  the  conditions  specified  in  paragr^h  (a)  of  tins  Distribution  section,  or  has  engaged  in 
a  significant  new  use  of  die  PMN  substances  without  submitting  a  significant  new  use  notice  to 
EPA,  the  Company  shall  cease  supplying  the  PMN  substances  to  that  recipient,  shall  notify  EPA  of 
the  feilure  to  comply,  and  shall  resume  supplying  the  PMN  substances  to  that  recipient  only  upon 
written  notification  from  the  Agency. 

(d)  Sunset  Following  SNTTR.  (1)  Paragrqih  (a)(1)  of  this  Distribution  section  shall  espire  75  days 
after  promulgation  of  a  final  SNUR  for  the  PMN  substances  under  section  5(a)(2)  of  TSCA,  unless 
the  Coirqpany  is  notified  on  or  before  that  day  of  an  action  in  a  Federal  Court  seddng  judicial 
review  of  the  SNUR.  If  the  Company  is  so  notified,  paragraph  (a)(1)  of  this  Distribution  section 
shall  not  expire  until  EPA  notifies  the  Company  in  writing  that  all  Federal  Court  actions  involving 
the  SNUR  have  been  resolved  and  the  validify  ofthe  SNUR  afiBrmedr 

(2)  When  EPA  promulgates  a  final  SNUR  for  the  PMN  substances  and  paragr^h  (a)(1)  of 
this  Distribution  section  expires  in  accordance  with  subparagraph  (d)(1),  the  Company  shall  notify 
each  person  to  whom  it  distributes  the  PMN  substances  of  the  existence  of  the  SNUR.  Such 
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notification  must  be  in  writing  and  must  spccificaUy  include  all  limitations  contained  in  the  SNUR 
which  are  defined  as  significant  new  uses,  and  whidi  would  invoke  significant  new  use  notification 
to  EPA  for  the  PMN  substances.  Such  notice  must  also  reference  the  pubKcation  of  fte  SNUR  for 
this  PMN  substances  in  either  the  F^eraj  Register  or  the  Code  of  Federal  Regulations.  After 
promulgation  of  a  SNUR  and  expiration  of  subparagraph  (a)(1),  sudi  notice  may  substitute  for  the 
wntten  agreement  required  in  the  introductory  clause  of  paragraph  (a);  so  that,if  the  Company 
provides  such  notice  to  the  persons  to  w*om  it  distributes  the  PMN  substances,  then  the  Company 
IS  not  required  to  obtain  fiom  such  persons  the  written  agreement  specified  in  paragraph  (a). 

m.  RECORDKEEPINrt 

(a)  Reg^  maintain  the  following  records  until  5  yea^ 

are  created  and  shall  make  them  available  for  inspection  and  copying  by  EPA  in  accordance  with 
section  1 1  of  TSCA; 

(l)&MtiQns.  Records  documenting  that  the  PMN  substances  did  in  feet  qua^ 

one  or  more  of  the  exemptions  described  in  Section  I,  Paragr^h  (b)  of  this  Order.  Such  records 
must  satisfy  aU  the  statutory  and  regulatory  recordkeeping  requiiemmts  appUcable  to  the 

exemption  being  claimedbytheCompany.  Any  amounts  or  batches  ofthe  PMN  substances 

eligible  for  the  Export  exemption  in  Section  I,  Paragraph  (bX3)  of  this  Order,  are  exempt  fiom  all 
the  requirements  in  this  Recordkeeping  section,  if  the  Company  maintains,  for  5  years  fiom  flie 
^ate^fecir  creation-co^ofthe  mrport  label  md^port  notice  to  EPA,  required  ^  TSCA 
sections  12(a)(1)(B)  and  12(b),  respectively.  Any  amounts  or  batches  ofthe  PMN  substances 
efigible  for  the  Researdi  and  Development  exemption  in  Section  1,  Paragraph  (b)(2)  of  this  Order, 
are  exempt  fimn  all  the  requirements  in  this  Recordkeeping  section,  if  the  Company  maintains,  for 
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5  years  ftom  the  date  of  their  creatioiw  the  records  required  by  40  CFR  720.78(b).  For  any  amounts 
or  batches  of  the  PMN  substances  claimed  to  be  digible  for  any  other  exemption  described  in 
S  ection  I,  Paragraph  (b)  of  this  Order,  the  Company  shall  keep  records  demonstrating  qualification 
for  that  exemption  as  wdl  as  the  records  specified  in  paragr^hs  (2)  and  (3)  below,  but  is  exempt 
ftom  the  otiher  recordkeeping  requironents  in  this  Recordkeeping  section; 

(2)  Records  documenting  the  manufacture  and  importation  volume  of  the  PMN  substances 

and  die  corresponding  dates  of  manufiicture  and  import; 

(3)  Records  documenting  the  names  and  addresses  (including  sh^ent  destination 
address,  if  different)  of  all  persons  outside  die  ate  of  manufacture  or  import  to  whom  the  Company 
directly  sells  or  transfers  the  PMN  substances,  the  date  of  each  sale  or  transfer,  and  the  quantity  of 

the  substance  sold  or  transferred  on  such  date; 

(4)  Records  documenting  tihe  address  of  all  rites  of  manufacture,  import,  pocessing,  and 

use; 

(5)  Records  documenting  establishment  and  implementation  of  a  program  for  the  use  of 
any  ^licable  personal  protective  equipmeait  required  pursuant  to  the  Protection  in  flic  Woriqilace 
section  of  this  Order; 

(6)  Records  documenting  the  deteimnations  required  by  the  Protection  in  the  WoApIace 
section  of  tins  Order  that  diemical  protective  clothing  is  impervious  to  flie  PMN  substances; 

(7)  Records  required  by  paragr^h  (f).  of  the  New  Chemical  Exposure  Limits  section  of 

^s  Order,  if  ^licableT  T 

(8) .  Records  documenting  compliance  with  any  ^plicable  manufectuiing,  processing,  use, 
and  distribution  restrictions  in  flie  Manufecturing  and  Distribution  sections  of  this  Order,  including 
distributees'  written  agreement  to  comply  with  the  Distribution  section  of  this  Ordsr; 
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with  the  Control  of  EfiQuent  &  Emissi. 


(9) 

Order; 

(10)  CopesofanyTransferD 

«Mion  of  tUs  ttdar,  if  ^pUcaMa;  aad 
substances  are  manufectared  or  imported. 


Msioos  section  of 


locamente  and  o«icea  by 


sites  \diere  the  PMN 


(b)  4iaEs^  llepnivisiona of flua P - a—, 

-cannp.ny«a,i.O>nb.„,  .  “^“^*^““-^''“-y-.ac«,i«eaof 

C^PactManufi^^,  ^ppBoabl^  ^ao,n>  aodvidaa  „f^ 


customers. 


Confaol  Undo-  (he  Panenvorl-  p..(  »..* 

wa,  .o-  ,  ^“*^”“A««'i<»«gPla«onaa.5(3FRPart 

1320.  partnaJarly  s  CPR  |320J(b).  ttie  Company  ia  not  regntad  P. 

-nnanon-mdeaa^aotdmdia^yaa^^yy,,^,^^^^ 

ja^mamnandBndaetCOMBXandBPAaoinhnanaOte^^^^  21m -.Oeedon ay 

»ftnnatton”m,pdmdinBnaTSCAS5(,)Cona«Ordmalmalm^ 

OMRrn  ♦.  iM  wider  currently  valid 

OMB  Control  Number  2070-0012. 


ly.  REOTTFST^f 


mtMATTf 


Pniatiani  to 


to  aeetion  11  ofTSCA  and  40  CFR  720.122  EPA 
le  — pemonnelmayeontoo. 
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inspections.  Sudi  requests  may  be  written  or  oral.  The  types 


of  information  that  EPA  may  request 


may  include,  but  are  not  limited  to,  the  following: 

(i)  dates  and  timra  when  te  PMN  substances  be  m  prodmaion  wilto 

subsequQit  12  montiis', 

(U)CnnentweH^s<hedal«<brwote.whnareinvoh,edtaa^^^ 

fta  PMN  substances  and  may  leasonably  be  exposed  to  flie  PMN  snbstanees; 

(in)  Cunentjob  bfles  or  categories  fa  wodcers  who  are  involved  in  activities  associate 

withthePMNsnbstaneesandmayreasonablybeesposedtofaPMNsubst^ 

(iv)  Existing  exposure  monitoring  dat.fawoAe.swho  am  involved  in  arf^ 
^^KnatedwithfaPbmsnbsfacesandrnay  reasonably  be 

(V)  Records  required  by  the  Recordkeeping  section  of  tins  Order,  and/or 

(Vi)  Any  oAerinfbmmtioareasonablyrelamdtodefanrimng  compter 

conducting  an  inspection  for  that  purpose. 


(b)CqBB«iyUl^  qboCompanyshaU.espondmsmd.rtxpres.swithina^^ 

oftime,bminnoeventlafafam30daysatereceivingEPA-sre,uest  When retptesmd in 

,erifagbyEPA.faComp.n/s.esponseshanbeinwriting.Tofaextemfa 


knownmorreason^lyascerfanablemAeCompanyatfatimeoffare^ 

.^shaUdemonsfateagoodfaAe»r.mpovidereasonably.ccnrama^ 


to  all  of  EPA’s  requests. 


t.cr-..na„ti.,B„sinesslnfan.alm.  Any  Confidential  Business  Information  that  the 

Company  suhmrtsmEPApursnanttoparagraph(b)shaUbep.ot«^ 


TSCA  and  40  CFR  Part  2. 
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a  -COBS,  ^®8ec(ionsetsfcrththeproceduresbywhi(*the^ 
CompaantheWssortamw).  ' 


0>)  Relation  nf 


befcreEPA  receives  anoticenf  is  effictive 

ioeofeoremacemeMofmenufiMureorimportTOocn®.  .a 

newPMNtoEPAandcomDlvfiii  •  '  must  submit  a 

P  y  fiilly  With  Section  5(a¥l)  of  T^PA  a  An 

comm«icmgmauulaoo  ■ 

cmgmauuftcture  or  import  of  the  PMN  substances. 

(2)  AferNSa  Ifavaensferarenttec^pen  , 
saerEPAreceiveseNOCfl.  <1 

“'^OC.theSaccessormlererestshailcomplv^a.  . 

slmUnotbereaui«vit  u  of  this  Order  and 

oot  oe  required  to  submit  a  new  PMN  to  EPA 


-ifimtiaBS.  T'“*Uowtegdefiirifions  apply  to  Ms  Successor  UaM^  • 

(U  ^uSSscTitieres,--  - - 


•®m  etchides  persons  who 


“=«"ire  less  lhan  the  fhil 


40CFR720.22(a)(3>. 

Successor  in  Interest. 


(d)  Notices^ 


On  or 


before  the  effective  date  of  the  transfer,  the 


C„.p,.,s,^p.vidc««.eS„cce^rin.o««s.>,yr^ 


Order. 


B.vi^P-««cnA,»cy.N«wCh=^caisBn.ch(740^^ 


N.W.,  Wa^ingtoflt.  D.C.  20460. 

(3)  ■iv.nrffernoCTment  Copies  of  the  Trans** 


Successor  m 


^.^.i«p.inoipn.p,«»ofhnsiness,n^s.sasiraswhe.o*raPMNs.^^ 


nranuSetmedor&por«:CopiesofBTW»l^ 

^onpnransn.*.So*ioni.ofTSCA.rans.srara*.ee*hehvean. 

„o^pravisions«hia.esprass.yhsns<.U.hm.y*^ 

Qricr  ftom  the  Company  « the  Snceessor  in  Interest. 
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(e)  LiabiKtv. 

(1)  The  Company  shaU  be  liable  for  compliance  with  the  requirements  of  this  Order  until 

the  effective  date  of  the  transfer  described  above. 

(2)  The  Successor  in  Interest  shall  be  Uable  for  compliance  witii  the  rcquiremraits  of  this 
Order  effective  as  of  the  date  of  transfer. 

(3)  Nothing  in  this  section  shall  be  construed  to  prohibit  the  Agency  from  taking 
enforcement  action  against  the  Company  after  the  effective  date  of  the  transfer  for  actions  taken,  or 
omissions  made,  during  the  time  in  which  the  Company  manufactured,  processed,  used,  distributed 
m  commerce,  or  disposed  of  the  PMN  substances  pursuant  to  the  terms  of  tiiis  Consult  Order, 

to  Submit  Test  Data  under  Consent  Order,.  If  paragraph  (d)  of  the  Testing  section 
of  (his  Consent  Order  requires  the  Company  to  submit  test  data  to  EPA  at  a  specified  production 
volume  ("test  trigger"),  the  aggregate  volume  of  the  PMN  substances  manufectured  and  imported 

by  the  Company  up  to  the  date  of  transfer  shall  count  towards  the  test  trigger  applicable  to  the 
Successor  in  Intetest. 

VI.  MQPmCATION  4NP  REVOCATION  OF  CONSff.NToi>niri> 

The  Company  may  petition  EPA  at  any  time,  based  upon  new  information  on  the  health 
effects  of,  or  human  exposure  to,  the  PMN  substances,  to  modify  or  revoke  substantive  provisions 
offfis  Cfider.  The  ^sures^ md  ^  identified  by  EPA  during  its  review  of  the  PMN  substances 
and  the  information  EPA  determined  to  be  necessary  to  evaluate  those  exposures  and  risks  are 
described  m  the  preamble  to  this  Order.  However,  in  determining  whether  to  amend  or  revoke  (his 
Order,  EPA  will  consider  all  relevant  information  available  at  tiie  time  the  Agoicy  that 
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detmnination,  mdnding,  where  appropriate,  any  reassessment  of  the  test  data  or  other  information 
that  supports  the  findings  in  this  Order,  an  examination  of  new  test  data  or  other  information  or 
analysis,  and  any  other  relevant  infoimatioiL 

EPA  will  issue  a  modification  or  revocation  if  EPA  detomines  that  the  activitL^  proposed 
flbierein  will  not  present  an  unreasonable  risk  of  injury  to  healdi  or  the  mvironment  and  will  not 
result  in  signififAnt  or  substantial  human  exposure  or  substantial  eavironm^tal  release  in  the 
absoice  of  data  sufBcient  to  permit  a  reasoned  evaluati(Hi  of  the  health  or  environmental  effects  of 
the  PMN  substances. 

In  ndditinn^  the  Company  may  petition  EPA  at  any  time  to  make  other  modifications  to  the 
langnngfi  of  this  Order.  EPA  will  issue  such  a  modification  if  EPA  determines  fibat  the 
modification  is  useful,  ^propriate,  and  consistent  with  dre  structure  and  intmt  of  this  Order  as 


issued. 
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vn.  EEEECr  OF  CONSENT  01»>g.w 

By  conseating  to  the  aitiy  of  this  Order,  the  Company  waives  its  rights  to  ffle  objections  to 
this  Order  pursuant  to  section  5(e)(1)(C)  of  TSCA,  to  receive  service  of  this  Order  no  lata:  tiian  45 
days  before  the  end  of  tiie  review  period  pursuant  to  section  5(e)(1)(B)  of  TSCA,  and  to  diaUenge 
the  validity  of  this  Order  in  any  subsequent  action.  Consenting  to  the  entry  of  this  Order,  and 
agreeing  to  be  bound  by  its  terms,  do  not  constitute  an  admission  by  the  Company  as  to,  the  fects 
or  conclusions  underlying  the  Agency's  determinations  in  this  proceeding.  This  waiver  does  not 
affect  any  othw  rights  that  the  Company  may  have  under  TSCA. 

-imm _  tsj _ 

Jim  Willis,  Director 

Chemical  Control  Division 

OflBce  of  Pollution  Prevention  and  Toxics 


1/28/09 

Date 


_ IsL _ 

Name;  James  R.  Hoovo* 

Tide:  Global  Regulatory  Manager 

Company:  DuPont  Company 


ATTACHMENT  A 


DEFINITIONS 


[Note:  The  attacked  Order  may  not  contain  some  of  die  terms  defined  below.] 

"Chonical  name"  means  tbe  scientific  designation  of  a  dbiemical  substance  in  accordance 
widi  tbe  nomaiclatore  system  developed  by  the  Intanational  Union  of  Pure  and  Applied 
Chemistry  or  the  Chemical  Abstracts  Service's  roles  of  nommiclature,  or  a  name  whidi  will  clearly 
ident^  a  chemical  substance  for  the  purpose  of  conducting  a  hazard  evaluation. 

"ChoDodcal  protective  clothing"  means  items  of  clothing  that  provide  a  protective  barrier  to 
prevent  domal  contact  with  chemical  substances  of  concecn.  Examples  can  include,  but  are  not 
limited  to:  full  body  protective  clothing,  boots,  coveralls,  gloves,  jackets,  and  pants. 

"Company"  means  the  person  or  persons  subject  to  this  Order. 

"Commercial  use"  means  the  use  of  a  chemical  substance  or  any  mixture  containing  the 
chemical  substance  in  a  commercial  6nteq)rise  providing  saleable  goods  or  a  service  to  consumers 
(e.g.,  a  conunadal  dry  cleaning  establishment  or  painting  contractor). 

"Common  name"  means  any  designation  or  idmtification  such  as  code  name,  code  number, 
trade  name,  brand  name;,  or  goieric  diemical  name  used  to  identify  a  chonical  substance  otiier  than 
by  its  diemical  name. 

"Consume-"  means  a  private  individual  who  uses  a  chemical  substance  or  any  product 
containmg  the  dbonical  substance  in  or  around  a  permaneit  or  tanporary  household  or  residence, 
during  recreation,  or  for  any  personal  use  or  enjoyment 

"Consumer  product"  means  a  chemical  substance  that  is  directly,  or  as  part  of  a  ruixture, 
sold  or  made  available  to  consumers  for  their  use  in  or  around  a  pemanoit  or  temporaiy  household 
or  residence,  in  or  around  a  school,  or  in  recreation. 

"Container"  means  any  bag,  band,  bottle,  box,  can,  cjdinder,  drum,  reaction  vessel,  storage 
tank,  or  the  like  that  contains  a  hazardous  chemical.  For  purposes  of  this  section,  pipes  or  piping 
systems,  and  engines,  fuel  tanks,  or  otho*  operating  systems  in  a  vdiicle,  are  not  considered  to  be 
containers. 

"Contract Mmu5ctihef"laa^s  a  pdson,  ota^e  tiie  Company,^wfaoi5  aulhorizedto 
manufacture  and  import  the  PMN  substance  under  the  conditions  specified  in  Part  H  of  this 
Consult  Order  and  in  the  Consent  Order  fiir  Contract  Manufacturer. 

"Identity"  means  any  chonical  or  common  name  used  to  identify  a  chemical  substance  or  a 
mixture  containing  that  substance. 
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the  conZr/*?  ^  Wediate  use"  of  a  persoa  if  it  is  under 

1  i  ^  transferred  it  from  a  labeled  container  and  will 

2^^  by  that  person  within  &e  work  shift  in  whidt  it  is  transferred  from  the  labell^ 

«,w  "^®P«^o«s."  Ch^cal  protective  clothing  is  "impervious"  to  a  chemical  substance  if  the 

mechanical  degradation,  permeation,  or  penetration  of  the 
ermcal  protective  dothmg  under  the  conditions  of,  and  the  duration  o^  exposure. 

u  ’  anticipated  transfer,  flow  or  disoosal  of  a 


"MSDS"  means  materid 
substance. 

"NibSH"  means 


of  data  Jfor  the  dietnical 


^wher^  d3«d  ooatec.  of  fte  Wk  domical 


on  the  pmt^ve  equipment"  means  any  chemical  protective  dothmg  or  device  placed 

exposure  to,  an  identified  chemical  substance  or  ^ 
^^ces  m  the  work  area.  Examples  include,  but  are  not  limited  to,  chemical  nrotective 
dotiimfe  apronj  hoods,  diemical  goggles,  face  splash  shields,  or  equivalent  eye  protection,  and 
vanous  types  of  respirators.  Barrier  creams  are  not  included  in  this  definition. 

«^hdpated  transfer,  flow,  or JisjsisaLni  rrea 

th  r  '?“^hfica]l3^valid"  means  any  significant  departure  from  tire  EPA-apuroved  nrotocnl  or 
to  ^  Wmratoy  Pmctico  Stodm*  m  40  CFR  Part  792  witout  prior  or  aZ^^, 

provenia  a  rcaaorrod  ovahiatioii  of  to  hoaMh  or  orviromnotol  effe^of  to  PMtT 
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"Sdaitifically  equivocal  data"  means  data  whidi,  althou^  developed  in  apparent 
confonnity  with  die  Good  Laboratory  Practice  Standards  and  EPA-jqiproved  protocols,  are 
inconclusive,  internally  inconsistent,  or  otherwise  insuffideat  to  permit  a  reasoned  evaluation  of 
the  potential  risk  of  injury  to  human  health  or  die  environment  of  the  PMN  substance. 

"Sealed  contains"  means  a  closed  container  that  is  physically  and  diemically  suitable  for 
Irmg-term  containmoit  of  die  PMN  substance,  and  from  winch  th^re  will  he  no  human  exposure  to, 
nor  environmental  release  of  the  PMN  substance  during  transport  and  storage. 

"Use  stream"  means  all  reasonably  anticipated  transfer,  flow,  or  disposal  of  a  chemical 
substance,  regardless  of  physical  state  or  concentration,  througji  all  intended  operahons  of 
industrial,  commerdal,  or  consumer  use. 

"Waters  of  the  United  States"  has  the  meaning  set  forth  in  40  CFR  122.2. 

"Work  area"  means  a  room  or  defined  space  in  a  workplace  who-e  die  PMN  substance  is 
manu&ctured,  processed,  or  used  and  whore  employees  are  present, 

"Workplace"  means  an  establishment  at  one  geographic  location  containing  one  or  more 
work  areas. 


attachment  B 

STATISTICAL  ANALYSIS  OF  NCELs  ANALYTICAL  METHOD 
VERIFICATION  RESULTS 


Chemical  Exposum  Limit  °  New 

STAHSTTCAL  TECHNIQUE 


•  C™P»‘<’««^offtedad.me«»r=dbyi™id,ora^ 

•  Compute  mean  squares 


S.^  =  2:(X«-V/(n,.l),i=i,2 

Fonn  the  ratio 


T=  (Xj.Xj)/(W,  +  W2)« 

•  Compute  degrees  of  freedom 

f  =  (W,  +  W^/rw,2/(n, .  1)  +  WjVCn^  - 1)] 

where, 

Wi  =  S,Vn„i=I,2 


X.=Av«:age  fiomfte  company  laboKta^ 

X.  -  Avemgeofftoemoto  ftom  fteiodq«den.kbomtoy 
B.  -Number  of  aampte  analj^oj  by  ac  company  l.b«tey~  ' 

B. -Number  of  san,)les  analyzed  by  aeindtpauient  laboratory. 
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by  two  hbotatories  are  significaotty  dSffeeotat  95%  level.  Otherv^  “»* 

Strait  Iageeaal,fmayiiotbeaiilleg«.  Use  talHpolation  to  obtain  the  97.5  peicaitfle  point 
of  a  t  distribution  with  f  degrees  of  fteedom. 


EXAMPLES  -  The  following  examples  (based  on  simulated  data)  illustrate  the  method: 


Example  1 


DataSet  1 

80.56 

100.01 

86.04 

52.61 

84.85 

95.75 


X,  =  83.30  n,  =  6 
Si' =  278.72  Wi  =  46.25 
Absolute  value  of  T  =  2.467 


X2=  100.40 


S/  =  9.26 


Data  Set  2 

97.11 

102.13 

99.83 

97.83 
105.44 
100.04 

n2  =  6 
W,  =  1.54 


f=5.33 


The  t  table  shows  that  the  97.5  percentile  point  is  2.571  and  2.^7  for  5  md  6  degrees  of 

resnectivelv.  For  5. 33  degrees  of  freedom,  the  97. 5  percentile  pomt  will  be 

approximately  2.530  which  is  greater  than  the  absolute  value  of  T,  2.467.  Hence,  the  means  of 
two  data  sets  are  not  agnificantly  dififcrrait  at  the  5%  level. 

However,  if  this  problem  hadbeen  treated  as  an  ordinary^o-s^ple  1 1^  &e  me^ 
would  be  significantly  different  at  the  5%  level  because  the  abs^e  of  T  is  greater  than  2.228,  the 
97.5  percaitile  point  for  the  t  distribution  wifli  10  degrees  of  freedom. 


Example  2 


Data  Set  1 
82.87 

mss 

87.44 

99.68 

101.15 

99.21 


Data  Set  2 

108.05 

96.51 

100.04 

104.33 

110.32 

107.00 


Xi  =  95.37  ni  =  6  X2  = 


104.37 


ni  =  6 
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Si‘  =  65.59  W,  =  10.93  Sj*  =  27.25  W2  =  4.54 

Absolute  value  ofT  =  2.290  f=8.54 

TTie  t  table  shows  diat  for  8  and  9  degrees  of  j&eedom  the  97.5  percentile  point  is  2.306  and 
2  J262,  respectively.  For  8.54  degrees  of  freedom  the  97.5  percentile  point  will  be  ^proximately 
2.282  which  is  less  than  the  absolute  value  of  T,  2.290.  Hence,  the  means  of  two  data  sets  are 
significantly  different  at  the  5%  level 


ATTACHMENT  C 


NOTICE  OF  TRANSFER 
OF 

TOXIC  SUBSTANCES  CONTROL  ACT 
SECTION  5(e)  CONSENT  ORDER 


Company  (Transfoxjr)  PMN  Number 


1  •  Saasfer  of  Mannfaqture  Rights.  Eflfective  on _ ,  the  Company  did  sell  or 

olh^e  bansfer  to  _ _  TSuccessor  in  Interest")  the  rights 

and  liabilities  associated  with  mannfacturc  of  the  above-referenced  chemical  substance  which  was 
the  siAject  of  a  pretnanufec^  notice  (“PMbT)  and  is  governed  by  a  Consent  Order  issued  by  the 
U.S.  aiviTonmental  Protection  Agency  (“EPA”)  under  the  authority  of  §5(e)  of  the  Toxic 
Substances  Control  Act  (TSCA,  15  U.S.C.  §2604(e)). 


AggiPnption  of  UabdiQr.  The  Successor  in  Interest  hereby  cratifies  that,  as  of  the  effective  date 
of  transfer,  all  actions  or  omissions  governed  by  the  ^plicable  Consent  Order  limiting 
manufecture,  procressing,  use,  distribution  in  commacc  and  di^sal  of  the  PMN  substance,  shall 
be  the  responsibility  of  the  Successor  in  hiterest  Successor  in  Interest  also  certifies  that  it  4 
incorporated,  licensed,  or  doing  business  in  the  United  States  in  accordance  with  40  CFR 
720.22(a)(3). 


3-  Confidential  Business  Information.  The  Successor  in  Interest  hereby: 

_ reasserts, 

_ relinquishes,  or 

_ modifies 

aU  Confidential  Business  Moimation  (“CBH  claims  made  by  the  Company,  pursuant  to  Section 
14  of  TSCA  and  40  CFR  part  2,  for  the  PMN  substance(s).  Where  "reasserts"  or  "relinquishes"  is 
^  <^^fflftian  diall  be  deemed  to^plyto  all  such  claims.  Where  "modifies"  is 
indicated,  such  modifi^tion  shall  be  explained  in  detailinm  iStathmCTttolbis  Notice^f 
Hansfer.  Information  which  has  been  previously  disclosed  to  the  public  (e.g.,  a  chemical  identity 
that  was  not  claimed  as  CBI  by  the  original  submitter)  would  not  subsequently  be  eligible  for 
confidoQtial  treatment  und^  this  Notice  of  Transfer. 


TOXIC  SUBSTANCES  CONTROL  ACT 
SECTION  5{e)  CONSENT  ORDER 


NOTICE  OF  TRANSFER 
(continued) 


ConH>any  (Transferor)  PMN  Number 


SigDatme  of  Autiiorized  OfBdal  Date 


Printed  Name  of  Authorized  Official 


Title  of  Autboiized  Official 


Successor  in  Interest 


Signature  of  Authorized  Official  Date 


Printed  Name  of  Authorized  Official 


Title  of  Authorized  Official 


Address 


City-State,  ZqxCode^ 


3 


TOXIC  SUBSTANCES  CONTROL  ACT 
SECTION  5(e)  CONSENT  ORDER 

NOTICE  OF  n^SFER 
(continaed) 


Successor's  Techmcal  Contact 


Address 


City,  State,  Zip  Code 


Phone 
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Gmail 


Linda  Miles  <nfiilesfirm@gmail.com> 


Fwd:  Dupont  PMN 

4  messages 


Wed,  Jun 


George  House  <GHOUSE@brookspierce.com> 

To.  Linda  Miles  <milesfirm@gmail.com>.  Beth  Eckert  <Beth.Eckert@cfpua.org> 

See  my  email  confirmation  my  librarian  of  no  chano^  tn  ppa  nn 

formulas  - 1  hao  rmt  seen  »,ese  before.  Hepta  denSl  7  aM  teSa  denrsT 


14,  2017  at  9:52  AM 

chemical 


George  House 


Hi 


pr 


t;  336.271.3114 
f:  336.232.91 14 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


Begin  forwarded  message; 


From:  Jayant  Joshi  <JJOSHi@brookspierce.com> 
Date:  June  14,  2017  at  9:32:30  AM  EDT 

S-  <GHOUSE@brookspierce  com> 

ShiL  pp  n  ^'^'r'NSLEY@brookspierce 

Subject:  RE:  Dupont  PMN 


com> 


No,  I  did  not  see  any  modifications  to  the  original  order 


in  any  of  the  documents  I  pulled. 


Also  The  attached  dockets  only  reference  thf>  i/5ft/no  _i 

that  asks  if  the  original  order  has  been  modified  or  revoked.  ’ 


Jayant  Joshi,  Librarian  &  Research  Specialist 


https.7/mail.google.coni/mail/u/0/?ui=2&ik= 


79b349a7c3&view=pt&q=chemical&qs=true... 


6/15/20 1 7 
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Confidentiality  Notice: 

The  information  contained  in  this  e-mail  transmittal  is  privileged  and  confidential  intended  for  the  addressee 
only.  If  you  are  neither  the  intended  recipient  nor  the  employee  or  agent  responsible  for  delivering  this 
e-mail  to  the  intended  recipient,  any  disclosure  of  this  information  in  any  way  or  taking  of  any  action  in 
reliance  on  this  information  is  strictly  prohibited.  If  you  have  received  this  e-mail  in  error,  please  notify  the 
person  transmitting  the  information  immediately. 

This  e-mail  message  has  been  scanned  and  cleared  by  MailMarshal  SMTP. 


8  attachments 
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image001.jpg 
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i^OOKS 


image004.jpg 

4K 


ATT00001.htm 
^  2K 

ATT00002.htm 
^  1K 

p-08*508  Oocketpdf 

^  7K 

ATT00003.htm 
^  1K 

p-08-509  Oocketpdf 
6K 

ATT00004.htm 
^  1K 


Beth  Eckert  <Beth.Eckert@cfpua.org>  Wed,  Jun  14,  2017  at  10:01  AM 

To:  George  House  <GHOUSE@brookspierce.com> 

Cc:  Linda  Miles  <milesfirm@gmail.com> 

Thanks  George 
Beth  Eckert 

[Quotec  iexi  hidSenj 

<image001.jpg> 


t:  336.232.4646 
f;  336  232  9146 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q-chemical&qs=true...  6/1 5/2017 
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P.O.  Box  26000  (27420) 


From:  George  House 

Sent:  Wednesday,  June  14,  2017  5:06  AM 

To:  Jayant  Joshi  <JJOSHI@brookspierce.com> 

Cc:  V.  Randall  Tinsley  <RTlNSLEY@brookspierce.com> 
Subject:  Dupont  PMN 


In  the  ^^equent  docs  you  found,  is  there  any  amendment 
Cdhsent  Decree? 


George  House 

<image004.jpg> 


t:  336  271  3114 
f;  336.232.9114 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


<p-08-508  Docket.  pdf> 
<p-08-509  Docket.pdf> 


milesfirm@gmail.com  <milesfirm@gmail.com> 
To;  adamsjh@corning.com 


Sent  from  my  iPhone 
Begin  forwarded  message; 


From:  Beth  Eckert  <Beth.Eckert@cfpua.org> 

Date:  June  14,  2017  at  10.01:20  AM  EDT 

To:  George  House  <GHOUSE@brookspierce  com> 

Cc:  Linda  Miles  <milesfirm@gmail.com> 

Subject:  Re:  Dupont  PMN 


to  the  original 


Wed,  Jun  14,  2017  at  11:34  AM 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=cheinical&qs=true...  6/1 5/20 1 7 
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Linda  Miles  <milesfirm@gmail.com> 

To:  Ctonna  Pope  <Donna.pope@cfpua.org> 

[Quoted  text  h:ddenj 


8  attachments 


JH^OOKS 


imageOOIJpg 

4K 


!  * 


i  IBOOKS 


image004.jpg 

4K 


ATT00001.htm 

■KJ  2K 

ATT00002.htm 

1K 

Q  p-08-508  Oocketpdf 

ATT00003.htm 
^  1K 


Q  P-08-509  Docket.pdf 
6K 


ATT00004.htm 

^  1K 


Wed,  Jun  14.  2017  at  12:48  PM 


https://mail.google.coni/mail/u/0/?ui=2&ik 
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Consent  Orders 


•  Chemical  Name:  Azanium,  2,3,33-tetrafluoro- 
2-(  1 , 1 ,2,2,3,3,3-heptafluoropropoxy)propanoate 

•  Chemical  Identifier;  62037-80-3 

•  Chemical  Category:  Perfluoro  Compounds;  PBT  chemicals; 


View  Consent  Orders 


What  type  of  TSCA  Section  5(e)  Consent  Order  was  developed  for  this  chemical  substance?: 
Risk-based  and  Exposure-based  Consent  Order 

Consent  Order  for:  Azanium,  2,3,3,3-tetrafluoro-2-(l,l,2,2,3,3,3-heptafluoropropoxy)propanoate 
62037-80-3 

Effective  Date  of  TSCA  Section  5(e)  Consent  Order:  1/28/2009 

PMN  Number:  P-08-0509 

Has  the  chemical  been  commenced?:  Yes 

Functional  Use:  Polymerization  aid  (generic) 


What  are  the  health  or  environmental  toxicity  concerns?: 

•  Aquatic  and/or  terrestrial  toxicity; 

•  Cancer  effects: 

•  Developmental/reproduction: 

•  Internal  organs  (e.g.,  liver,  blood,  kidney,  etc.)/systemic  toxicity: 

•  Lung  toxicity  (including  lung  overload): 

•  Mutagenicity: 

•  Persistent,  Bioaccumulative,  Toxic  (PBT)  properties: 

What  is  the  health  or  environmental  concern  based  on?: 


•  Analog  data: 

•  PBT  chemicals: 

•  Perfluoro  Compounds: 

•  Chemical  testing: 

•  Physical/chemical  properties: 

Limitations  on  manufacture  (including  import),  processing,  distribution  in  commerce,  use,  or 
disposal  pending  submission  and  evaluation  of  information: 


https://java.epa.gov/chemview 


6/12/2017 


Page  2  of  2 


as  an  8-hounin.e  weighted  avenge 

streams  and  air  emissions  (point  source  and  ihgitiveT  ' 

t“m™S'  Mentifled  in 


•  Recwdkeeping  for  aH-mamrfaeturers-and  processors: -  - 

Has  EPA  ntodifled  or  revoked  the  Consent  Order  based  on  submission  of  the  iisted  testing?: 

•  No: 


https://java.epa.gov/chemview 
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Consent  Orders 


•  Chemical  Name:  2,3,3,3-Tetrafluoro- 

2-(  1 , 1 ,2,2,3,3,3-heptafluoropropoxy)propanoic  acid 

•  Chemical  Identifier:  13252-13-6 

•  Chemical  Category:  Perfluoro  Compounds;  PBT  chemicals; 


View  Consent  Orders 


What  type  of  TSCA  Section  5(e)  Consent  Order  was  developed  for  this  chemical  substance?- 
Kisk-based  and  Exposure-based  Consent  Order 

Consent  Order  for:  2,3,3,3-Tetrafluoro-2-(l,l,2,2,3,3,3-heptafluoropropoxy)propanoic  acid  ,  13252- 

Effective  Date  of  TSCA  Section  5(e)  Consent  Order:  1/28/2009 

PMN  Number:  P-08^0508 

Has  the  chemical  been  commenced?:  Yes 

Functional  Use:  Intermediate  for  polymerization  aid  (generic) 

What  are  the  health  or  environmental  toxicity  concerns?: 


•  Aquatic  and/or  terrestrial  toxicity; 


•  Cancer  effects: 


•  Developmental/reproduction: 

Internal  organs  (e.g.,  liver,  blood,  kidney,  etc.)/systemic  toxicity: 

•  Lung  toxicity  (including  lung  overload): 

•  Mutagenicity; 

•  Persistent,  Bioaccumulative,  Toxic  (PBT)  properties: 

What  is  the  health  or  environmental  concern  based  on?: 

•  Analog  data: 

•  PBT  chemicals: 

•  Perfluoro  Compounds: 

•  Chemical  testing: 

•  Physical/chemical  properties: 


Limitations  on  manufacture  (including  import),  processing,  distribution  in  commerce,  use,  or 
disposal  pending  submission  and  evaluation  of  information: 


https;//java.epa.gov/chemview 
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As  an  alternative  to  using  respirators,  maintain  workplace  airborne  concentrations  of  the  PMN 
substance  at  or  below  a  New  Chemical  Exposure  Limit  (NCEL):  of  0.01  milligrams  per  cubic 
meter  as  an  8-hour  time  weighted  average  (TWA)  verified  by  actual  exposure  monit^^ing; 

Disposal  from  manufacturing,  processing,  and/or  use  that  differ  from:  the  recoveiy  and  capture 
(  estruction)  or  recyle  of  the  PMN  substance  at  an  overall  efficiency  of  99%  from  all  effluent 
streams  and  air  emissions  (point  source  and  fugitive): 

ftoduction  votae  greater  than:  the  confidential  aggregate  manufacture  volume  identified  in 
ttie  consent  order: 


^  Recordkeeping  for- alLmanufeeturers  and^foeessors; - - - 

Has  EPA  modified  or  revoked  the  Consent  Order  based  on  submission  of  the  listed  testing?: 

•  No: 


https://java.epa.gov/chemview 


6/12/2017 
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Linda  Miles  <milesfinn@gmaii.com> 


Chemours  NPDES  Permit 

1  message 


George  House  <GHOUSE@brookspierce.com>  Mon,  Jun  12,  2017  at  5;36  PM 

To:  "milesfinTi@gmail.com"  <milesfirm@gmail.com> 

Cc:  "Beth  Eckert  (Beth.Eckert@cfpua.org)"  <Beth.Eckert@cfpua.org>,  "V.  Randall  Tinsley" 
<RTINSLEY@brookspierce.com> 

I  have  read  through  tfris  twice  and  Randy  has  read  it  as  well. 

Notes: 

1)  no  reference  to  the  99%  efficiency  required  by  ERA. 

2)  no  sampling  for  he  GenX 

3)  only  sampling  on  a  monthly  grab  basis  for  PFOA  (See  A.  (3))  which  is  the  long  chain  chemical  they 
stopped  using  in  or  around  2006-10.  Hopefully,  there  is  0  PFOA. 

4)  the  outfall  is  the  WS-IV  if  from  outfall  002  which  is  the  manufacturing  plant  combined  with  the  storm 
water/cooling  water  flow.  There  is  very  little  sampling  of  the  manufacturing  plant  discharge  into  001 .  (See 
A.(1)) 

From  what  is  required  by  this  Permit  there  is  no  conceivable  way  you  could  determine  99%  efficiency 
removal  of  GenX. 

We  need  to  see  their  permit  application  and  those  are  hard  to  come  by  (we  are  trying)  and  see  what  if 
anything  Dupont  said  about  GenX. 


George  House 

Brooks  Pierce 

t:  336.271.3114 
f:  336.232.9114 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


Confidentiality  Notice. 

The  information  contained  in  this  e-mail  transmittal  is  privileged  and 
confidential  intended  for  the  addressee  only.  If  you  are  neither  the 
intended  recipient  nor  the  employee  or  agent  responsible  for  delivering 
this  e-mail  to  the  intended  recipient,  any  disclosure  of  this 
information  in  any  way  or  taking  of  any  action  in  reliance  on  this 
information  is  strictly  prohibited.  If  you  have  received  this  e-mail 
in  error,  please  notify  the  person  transmitting  the  information 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt«&q=chemours&qs^rue...  6/15/2017 
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immediately. 

This  e-mail  message  has  been  scanned  and  cleared  by  M86  MailMarshal, 


m  20170612172119198.pdf 

475K 
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The  Chemours  Company  910-483-46810 

Fluoroproducts  chemours  com 

22828  NC  Highway  87  W 
Fayetteville,  NC  28306-7332 


CERTIFIED  MAIL  ARTICLE  NUMBER  7002  0860  0006  9104  7828 
RETURN  RECEIPT  REQUESTED 


-  - Apnt27,2(n6 

Ms.  Wren  Thedford 

NCDEQ  Division  of  Water  Resources 

NPDES  Unit 

1617  Mail  Service  Center 

Raleigh,  North  Carolina  27699-1617  REcavH)/NCDEQ/DWR 


SUBJECT:  NPDES  Permit  Renewal  Application 
NPDES  Permit  No.  NC0003573 


MAY  0  3  2016 

water  Quality 
Permitting  Section 


Dear  Ms.  Thedford: 


The  Chemours  Company  -  Fayetteville  Works  is  requesting  renewal  of  NPDES  Wastewater 
Discharge  Permit  No.  NC0003573.  Since  the  issuance  of  the  last  permit,  the  ownership  of  this 
facility  changed  from  the  DuPont  Company  to  The  Chemours  Company  FC,  LLC.  Also,  two 
separate  companies,  Kuraray  America  Inc.  and  the  DuPont  Company,  are  operating  manufacturing 
units  and  are  treating  and  discharging  their  wastewaters  under  the  Chemours’  NPDES  Permit. 


Enclosed  are  the  original  and  two  copies  of  the  General  Information  Form  1  (Form  3510-1), 
Wastewater  Discharge  Information  Form  2C  (Form  35I0-2C),  and  additional  required  supporting 
documentation  for  renewal  of  the  subject  permit  by  the  NC  Division  of  Water  Resources. 


Included  in  the  permit  application  are  the  following  supplemental  information  documents:  Sludge 
Management  Plan,  Current  Facility  Wastewater  Management,  Current  Facility  Operating 
Conditions,  Alternate  Application  Schedule  for  §3 16(b)  of  the  Clean  Water  Act,  Elimination  of 
Monitoring  Requirement  for  PFOA,  and  the  non-reporting  of  bis(chloromethyl)  ether. 


If  you  have  any  questions  or  need  additional  information,  please  contact  me  at  (910)  678-1 155. 

Sincerely, 


Enclosures 


^iehaa  E.  Johnson,  PE 
Environmental  Manager 


PletAe  pnnt  or  type  in  the  unsliadad  areac  only 
FORM 

1  S'EPA 


GENERAL  | _ 

LABEL  ITEMS 


1.  EPAID  NUMBER 


U  S.  ENVIRONMENTAL  PROTECTION  AGENCY 

GENERAL  INFORMATION 

ConsoUated  Permta  Program 
(Read  (he  “General  Inanicncns"  before  atanmg  ) 


PLEASE  PLACE  LABEL  IN  THIS  SPACE 


VI  FACILITY  LOCATION 


II  POLLUTANT  CHARACTERISTICS 


Forni  Approved  0MB  No  2040-0086 
I  1 1  I  III  iiiiiiiiii  II 
s  I  — 

F  NCD  047  368  642 


I  ..  GENERAL  INSTRUCTIONS 

”•*  providBd,  aflx  1  in  itw 
space  Review  the  inronnation  csfeUly,  if  eny  of  it 
Ovough  It  end  enter  die  correct  data  in  me 
eppropn^  fUl-in  area  tielMi  Also,  if  any  of  die  preprinted  rtata  I 
IS  absent  (tha  area  to  (ha  (alt  of  the  labal  space  hsts  tha 
ineonnaOoa  that  should  appeal),  please  provide  it  n  the  propv 
fllHn  afea<s)  below  if  the  label  is  ocmplele  and  correct^ 
ne^  ^  compMe  Items  I.  III.  V,  and  VI  (axoapt  VhB  wSa 
must  ha  completad  eegantess)  Complets  al  items  if  no  label 
n«  been  prowdad  Refer  to  the  instmceons  (or  deteled  item 
descnptions  and  (or  the  legal  autionzaficns  laxler  which  mis 
data  a  coHectad 


INSTRI^TIONS  A  through  J  to  deleimine  whether -you  need  to  eubmit  any  oennH  aooliiMfion  form,  fc,  cDi  w 

eubmil  tha  Idmi  and  the  supplernental  foitn  fated  in  the  paranth^  fbliowing  the  oueibOT  1)1““  *"***'  ^  ‘"V  PueMiona,  you  must 

^  ^-^“^ryo^K  vo^r  r  ^  r  *)”  torm  is  attached  It 

inatructiofa  See  elso,  Section  D  of  the  instrucbons  far  dehniboiw  rt  wer  no  "youfactiyitraoxduded  freitTpermitreduirementsraoeSectiorreoflhe 

^ — I — - — 7nrz= - - — I - - - 


_ SPECIFIC  QUESTIONS 

A  Is  tha  facility  a  pubHely  owned  treatment  worfca  which 

results  in  a  discharge  to  waters  of  tha  U.S.T  (FORM  2A) 


C  Is  tha  a  facility  which  cunently  resula  in  discharges  to 
waters  of  the  U^.  other  than  those  descnbed  in  A  or  B 
aboveT  (FORM  2C) 

E  Does  or  will  tha  facility  treat,  store,  or  dispose  of 
hazardous  waatasT  (FORM  3] 


G  Do  you  or  wdl  you  inject  at  tha  faality  any  produced  water 
Of  otfty  <'u«ls  which  are  brought  to  the  surface  in 
connection  with  conventional  oil  or  natural  gas  producbon, 
inject  fluids  used  for  enhanced  recovery  of  of  or  natural 
gas,  or  inject  fluids  for  storage  of  liquid  hydrocarbons? 
(FORM  4)  ■  ■ 


I  Is  this  facility  a  proposed  stationary  source  which  is  one 
of  the  28  mdustnal  categories  listed  m  the  nstrucbons  and 
which  will  potentially  emX  100  tons  per  year  of  any  air  ^ 
polutant  regulated  under  the  Clean  Air  Act  and  may  affect 
or  be  located  in  an  attainment  area?  (FORM  5)  ■ 


NAME  OF  FACILITY 


Mwk-X’ _ 

NO  FORM 
_  ATISCHEO 


_ SPECIFIC  QUESTIONS 

B  Does  or  will  this  facility  (either  axishng  or  proposed) 
include  a  eoneentratad  animal  tlseding  operation  or 
aquatic  animal  production  flaclllty  which  results  In  a 
.  disehaige  to  waters  of  the  U.8.?  (FORM  2B) 

D  Is  this  a  proposed  facility  (other  than  those  described  in  A 
or  B  above)  which  w(l  result  in  a  disehaige  to  waters  of 
the  UA?  (FORM  2D) 

F  Do  you  or  will  you  mject  at  this  facility  industrial  or 
municipal  effluent  below  the  towarmost  stratum 
containmg,  within  one  quarter  mile  of  the  well  bore 
underground  sources  of  dnnkmg  water?  (FORM  4) 

H  Do  you  or  will  you  inject  at  this  facility  fluids  for  special 
processes  such  as  mining  of  sulfur  by  the  Frasch  process, 
solubon  mining  of  minerals,  in  situ  combustion  of  fossil 
fuel,  or  recovery  of  geothermal  energy?  (FORM  4) 


to  this  facSity  a  proposed  stationary  source  which  is 
NOT  one  of  the  20  industhai  categones  bsted  in  the 
instructions  and  which  will  potenbally  emit  250  tons  per 
year  of  any  air  pollutant  regulated  under  the  Clean  Air  Act 
and  may  affect  or  be  located  m  an  attainment  area? 
(FORM  5) 


Mert-X- _ 

NO  FORM 
_  ATTACHED 


- 1  I  I  I  I  I  ■  I  I  I  ^  w/gj 

2  Johnson,  lllchael,^  ^nvironmen  ;ai  l^anaQer 


B  PHONE  (area  code  A  no  ) 


- A  STREET,  ROUTE  NO  OR  OTHER  SPECIFIC  IDENTIFIFR 

t^eie'Nb  bi'ghUy  W  vi  '  '  I  T'  I  I  I  I  I  I  I  I 


EPA  Form  3510-1  (8-90) 


CONTINUE  ON  REVERSE 


COtTriNUED  FROM  THE  FRONT 


VII  SIC  CODES  (4-diigiL  m  order  of 


A  FIRST 


(ipectfy)  INDUSTRIAL  ORGANIC  CHEMICALS 


C  THIRD _ _ 


(’.»^Cf/^^SVPPORTBD  PLASTICS  FILM  AMD  SHEET 
MOTS  Kurarsy  Bucacita  ButacxCc*  and  SantryGlaa*  aheating 
proceaa  unica 


B  SECOND 


LAMINATED  PLASTICS  PIATE,  SHEET.  AND  PROFILE  SHAPES 


PLASTIC  MATERIALS  AND  RESINS 
DuPonc  PVF  ream  proceaa  unite 


Vtll  OPERATOR  INFORMATION 


The  Chemours  Company  FC,  LLC 


B.  Is  the  name  listed  in  Item 
'  Vlll-A  also  the  owner’ 

B  YES  a  NO 


F  =  FEDERAL 
S  =  STATE 
P  =  PRIVATE 


C.  STATUS  OF  OPERATOR  a, 


M  =  PUBLIC  (other  than  federal  or  stale)  p 

O  =  OTHER  (speafy) 


arket  Street 


F  CITY  OR  TOWN 


I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


bszbib 


I  I  I  I  I  I  I  I  (  I  I  I  i  I  I  I  I 


Wilmington 


IX  INDIAN  LAND 


Is  the  facility  located  on  Indian  lands’ 
D  YES  H  NO 


X  EXISTING  ENVIRONMENTAL  PERMITS 


A  NPOES  (Discharges  to  So 


I  I  I  I  I  I  I  I  I  I  I  I 

NC0003573 


0  PSD  (Atr  Emtsstons  from  Proposed  Sources 


iKJRJBm 


Bifinratg 


B  (Underground Imtctton  of  FluuU 


I  I  .  I  I  I  I  I  I  I  I  I  I 

N/A 


iKiiimra 


C  (Hazardous  WoAte^ 


I  I  I  I  I  I  I  I  I  1  I 

NCD047368642 


lEiBlon 


El  emit] 


EiEiciiaa 


Attach  to  this  application  a  topographic  map  of  the  area  extending  to  at  least  one  mile  beyond  propeity  boundaries.  The  map  must  show  the  ouVine  of  the  faality,  the 
location  of  each  of  its  existing  and  proposed  intake  and  discharga  structuies,  each  of  its  hazardous  waste  trealmenL  storage,  or  disposal  facilities,  and  each  well  where  it 
injects  fluids  underground  Indude  aH  springs,  rtvers,  and  other  surface  water  bodies  m  the  map  area.  See  instructions  for  precise  requirements 


XII.  NATURE  OF  BUSINESS  (provide  a  bnef  descnpton, 


The  Chemours  Company  -  Fayetteville  Works  (formerly  the  DuPont  Company  -  Fayetteville  Works)  is  a  fluorinated 
chemicals  manufacturer  situated  on"  a  2,200-acre  property  in  northwestern  Bladen  County,  NC. 

The  Chemours'  products  produced  at  the  facility  include  fluorinated  monomers  and  fluorinated  vinyl  ethers, 
iNafion'”  membranes  and  dispersion,  and  f luoropolymer  processing  aids.  Chemours  operates  two  natural  gas  /  fuel 
bil-Eired  boilers,  which  provides  steam  for  the  entire  facility. 

Also  located  at  this  facility  are  two  tenant  companies:  Kuraray  America  Inc.  and  the  DuPont  Coirqpany.  Kuraray 
operates  the  Butacite*  polyvinyl  butyral  (PVB)  thermoplastic  sheet  and  resin  manufacturing  unit  and  the 
SentryGlas*  ionoplast  interlayer  manufacturing  unit.  DuPont  operates  two  polyvinyl  fluoride  (PVFl  resin 
manufacturing  units. 

Chemours  receives  and  treats  all  of  the  Kuraray  and  DuPont  process  wastewater,  sanitary  wastewater,  and  contact 
stormwater  in  the  Chemours'  owned  and  operated  wastewater  treatment  plant,  and  discharges  that  treated 
wastewater  through  Outfall  001  under  the  Chemours'  NPDES  Wastewater  Discharge  Permit  (Permit  No.  NC0003573) . 

The  Kuraray  and  DuPont  non-contact  cooling  waters  and  stormwaters  are  discharged  through  Outfall  002  under  the 
Chemours'  NPDES  Wastewater  Discharge  Permit. 


XIII  CERTIFICATION  fsee/nsirucfions; 


I  certfy  under  penalty  of  law  that  I  have  peisonaty  examined  and  am  famdtar  with  ffre  Information  submitted  In  this  apphcation  and  all  attachments  and  that,  based  on  my 
inquiry  of  those  persons  immediately  lesponsible  tor  obtaining  the  information  contained  in  the  appiicaboa  I  beleve  that  the  infonnation  is  true,  accurate,  and  complete  I 
am  aware  that  there  are  signilicani  penaUes  for  submitting  Iblie  inhjrmaton,  induing  the  possibiitty  offimand  impnsooment 


A  NAME  S  OFFICIAL  TITLE  foP«  orpnni) 

Ellis  H.  McGaughy  -  Plant  Manager 


COMMENTS  FOR  OFFICIAL  USE  ONLY 


ERA  Form  3510-1  (8-90) 


76*Sg'  30 
34*5?'30i4j - 


UNITED  STATES 

department  of  the  interior 
geological  survey 


duart  quadrangle 

CAROUNA 

7.S  MIMltTE  SERIES  (TOPOGRAPHIC) 

SM  tMtn  pMjta  a- 


carouNa 

DEPARTMENT  OF  NATURAL  RESOLIRrF 

and  COMMUNIIY 

RALEIGa  N.  C 

M 

r,  _ _  iCeOMOmo 


m 


MairrYUGAi 

•OUMOARV 


EMi 


SCALE  1:24  000 


<^oimMK  maru/Lt  , 


^  »  »« 


eHEMOtWS  eeMPANY  -  FAYETTf  VtLLt  WORKS 
LOCATIONS  OF  INTAKE  AND  DISCHARGE  STRUaURES 


Please  print  or  type  in  the  unshaded  areas  only. 


FORM 


EPA  I  D.  NUMBER  (t  i»/>i  fnwi  tfi-iii  I  ttf  /) 
NCD  047  368  642 


Form  Approved. 

OMB  No  2040-0066 
Approval  expires  3-31-S8 


2C  «,EPA 


U  S.  ENVIRONMENTAL  PROTECTION  AGENCY 
APPLICATION  FOR  PERMIT  TO  DISCHARGE  WASTEWATER 
EXISTING  MANUFACTURING,  COMMERCIAL.  MINING  AND  SILVICULTURE  OPERATIONS 

Consolidated  Permits  Program 


OUTFALL  LOCATION 


For  each  outfall,  list  the  latitude  and  lonpilude  of  its  location  to  the  nearest  15  seconds  and  the  name  of  the  receiving  water 
A  OUTFALL  NUMBER  B  LATITUDE  |  C  LONGITUDE  T - 


D  RECEIVING  WATER  («.«„■) 


34,00  50.00  22.93  -78.00  50.00  11.47  Cape  Fear  River 

34.00  50.00  21.58  -78.00  49.00  25.70  Cape  Fear  River 


II.  FLOWS,  SOURCES  OF  POLLUTION.  AND  TREATMENT  TECMNOLOGIES~i^BiiBI^MBdMM— I— — — — 


1  OUT¬ 
FALL 
NO  (/or) 


2  OPERATION(S)  CONTRIBUTING  FLOW 


3  TREATMENT 


3  OPERATION  (hvr) 


b  AVERAGE  FLOW 

(oh  tlulc  uml\) 


_  a.  DESCRIPTION 


sJCl,lx;iCA*„  WASTEWAT 


b  LIST  CODES  FROM 
TABLE  2C-1 


official  USE  ONLY  (rflltwni  Mtli-tiin'isnrir*) 


EPA  Form  3510-2C  (8-90) 


CONTINUE  ON  REVERSE 


C  Except  for  storm  runoff,  leaks,  or  spills,  are  any  of  the  discharges  described  in  Items  ll-A  or  B  intermittent  or  seasonal’ 

□  YES  {coftiplcfc  ific  tuhU-)  m  NO  (je<»  ft*  Vit  littH  Hf) 


3  FREQUENCY 


2  OPERATION(S) 
CONTRIBUTING  FLOW 
{//'/) 


a  DAYS  PER 
'  WEEK 


a  FLOW  Rate  (w/ 


e  total  VOLUME 

HUh  Hlllh) 


r  1  I  long  term  2  MAXIMUM  1  LONG  TERM  ;  MAXIMUM  ^  DURATION 

....nw)  AVERAGE  DAILY  AVERAGE  DAII  V 


III.  PRODUCTION 


A  Does  an  effluent  guideline  limitation  promulgated  by  EPA  under  Section  3fM  of  the  Clean  Water  Act  apply  to  your  facility’ 
_ H  YES  {<tmipU  u-  lu’tu  lU-H)  _  Qno  (n:**  /**  /I  “) 


B  Are  the  limitations  in  the  applicable  effluent  guideline  expressed  in  terms  of  production  (or  other  measure  of  operation)^ 

_ Cj  VES  (...„iy.A.r.-  tirm  ///-(  ) _ E  NO  (y..  r,>.V.ii.,i, /I  > _ 

C  If  you  answwed  -yes"  to  Item  lll-B,  list  the  guanlity  which  represents  an  actual  measurement  of  your  level  of  production  expressed  in  the  terms  and  units  used  in  the 
applicable  effluent  guideline,  and  indicate  the  affected  outfalls.  _ 

_  1  AVERAGE  DAILY  PRODUCTION  ^  ^  I 


a  QUANTITY  PER  DAY  b  UNITS  OF  MEASURE 


c  OPERATION.  PRODUCT  MATERIAL  ETC 
_ ) 


2  AFFECTED  OUTFALLS 

(iiM  ohifitl/  umuht-r'i) 


IV.  IMPROVEMENTS  ■|||||||||||||||■|||||||||||||■■||||||■||■|■||[■|■■|||||■|■■||■|||■|■■M 


ultim-  |"°*  authority  to  meet  any  implementation  schedule  for  the  construction.  upgradinToroprSnUrastevY^ 

lerrlu  cnnTInrLd  *7  environmental  programs  which  may  affect  the  discharges  described  in  this  applicati”  ?  This  includes,  but  is  not  limited  to 

permit  conditions,  administrative  or  enforcement  orders,  enforcement  compliance  schedule  letters  stipulations,  court  orders  and  grant  or  loan  conditions 

_ LI  VES  (i  irrii/Vur,  r/i.-  hU.mmu  I, Mr) _ _ _ (7l  NO  r,.  Ii.-,,,  n  .«) 


1  IDENTIFICATION  OF  CONDITION 
AGREEMENT.  ETC 


2  AFFECTED  OUTFALLS 


b  SOURCE  OF  DISCHARGE 


3  BRIEF  DESCRIPTION  OF  PROJECT 


A  FINAL  COMPLIANCE  DATE 


a  REQUIRED  I  b  PROJECTED 


^  any  additional  water  pollution  control  programs  (or  other  ertvironmental  projects  which  may  affect  your 

discharges)  you  now  have  underway  or  which  you  plan  Indicate  whether  each  program  is  now  underway  or  planned  and  indicate  your  actual  or  planned  schedules  for 
vonsircicxton 

_ D  mark  -X  '  IF  DESCRIPTION  OF  ADDITIONAL  CONTROL  PR(XjRAMS  IS  ATTACHED 


EPA  Form  3510-2C  (8-90) 


PAGE  2  of  4 


CONTINUE  ON  PAGE  3 


CONTINUED  FROM  PAGE  2 


PAGE  3  of  4 


CONTINUE  ON  REVERSE 


VII.  BIOLOGICAL  TOXICITY  TESTING  DATA 


rela^n  on  any  of  you,  discharges  o,  on  a  receiving  wafer  in 

- E  YES  („f.,,«A  lh.  U:„.,un.l,Ls,r,K  ,h.-,r h.l,m) _ □  NO  U-' w  .Va».w  I  ///)  _ 

With  the  requirement  or°ondit ion'^Aurof  ^[he''facility- rNPDErPemit .  '^K'^NCDEo'^Divisiororwater^Rr’"'^*'’''^ 
per iod'’from°Febr!arr20ir through '"pebruary^f 01  r""®  suimiitted  with  the  Discharge  Monitoring  Reports  durin^the 


V^CONTRACT  analysis  INFORUATiofT'HiHII^HHHiHiHHHHH 


were  any  of  the  analyses  repoded  in  Item  V  pedormed  by  a  contract  laboratory  or  consulfog  t.rmT 

H  TES  (fnr  r/l,'  HMtw  .(,**,■«>  um/h'U'/'hiUw  mmiK  r  .)/,  ,iiuli :^,l M . 

_ cwt'f)  .\th  h  liiluirultin  nr  /mti  ) 


B  ADDRESS 


I  1  NO  (v'»  r<)  Sct  fhi/i  /,f) 


C  TELEPHONE 

(ilIVU  t  m/t'  ti  Hi/) 


0,  POLLUTANTS  ANALYZED 

O'SII 


Chemical  Oxygen  Demand 
ICOD);  Total  Organic 
Carbon  (TOC) j  Total 
Suspended  Solids  (TSSI 
Ammonia  las  N) ;  Color; 
Fecal  Conform;  Fluoride; 
Nitrate-Nitrite  las  Nl ; 
Nitrogen;  Total  Organic 
las  n) ;  oil  and  Grease; 
Total  Phosphorus  (as  PI ; 
Sulfate  (as  S04) ; 
Surfactants;  Total 
Aluminum;  Total  Iron; 

Total  Magnesium;  Total 
Manganese;  Part  c  Metals, 
Cyanide,  and  Total  Phenols; 
Part  c  OC/KS  -  Volatile 
Compounds;  Part  C  GC/MS 
Acid  Compounds;  Part  C 
GC/KS  -  Base/Neutral 
Com.pounds;  Part  C  ac/KS 
Fraction  -  Pesticides 


IX  CERTIFICATION 


qualiSed  personnel  %operty  gather  a%%valMte"mt"intorml!ti^^lubmm^^^^  °he‘'^r^'°'’ ®  <^e^9ned  to  assure  that 

d/recHy  responsible  for  gathering  the  information,  the  inlormalion  submitted  is  to  f^  besf  of  r^TOw/edtoe^dTefefT“''*  ^  “’“e  Pefsons 

Jlf?ndican,penatbes,orsubmm.ngfatse.nformabon.ino,uanotheoos^tutityT;!:,^/,:d1Z^^^ 

^  *  OPP'C'AL  title  (n,v„r |  b  PHONE  NO  („n  „  „W,.  ,V  ) - - - 


Ellis  H.  McGauohy 


Plant  Manofger 


(910!  078-1224 


EPA  Form  3510-2C  (8-90) 


PAGE  4  of  4 


FORMK  ITEMIM:  UNEOfUMINO 
WATBt  lALANCE 
NowUMCi:  MomDwOm 

(2)  MMlwum  20  day  awrin  altmmi 


NPOCa  ACMffr  fteeWAL  APMJCAT10N 

“Tsaswj^ssr** 


avtTHt  ofHUMMwJ  Aom  (2019  •  MIS) 


OUTFALL  001 


r~ «» -^rt ««. — »,. pepaid  numbers 

'^ffiJNSTRUCTlON™  MCD  047  3S»  642  ^ 


n  It^Fom  /) 


V.  INTAKE  AND  EFFLUENT  CHAftACTERISTICS  (ctMmmI  thmuflcIFoml-C) 

■!yj*:T?"'^'p*'^”^»°>‘''»««>°«»«M<lwfa'«««ypc«ul>KinllwMM..eoniEl«.OBe<rtil.N»MeA(»i4NI.S««l^ 


I  OUTFALL  NO. 
m 


I  MAXIMUM  DAILY  VAtue 


1.  POLLUTANT 


a  Btochamcal  Oxygen 
Demand /SOD) 


b.  Chemical  Oxygen 
Demand  (COD) 


e.  Tetri  Ofganic  Carbon 
(TOO 


d.  Tetri  Sutpended 
SoWt  (7sq 


_  2.  EFFLUENT 

b.  MAXIMUM  30  DAY  VALUE  I  a  LONG  TERM  AVRO.  VALUE 
I  (i/mwMbfe) 


1  a.  LONG  TERM 

e.  CONCEN¬ 
TRATION 

bMASS 

b.  NO.  OF 
ANALYSES 

mg/L 

lb. 

n/a 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

n/a 

mg/L 

lb. 

n/a 

a/a 

n/a 

a  Ammonie  («<  N) 


f.  Flow 


g  Temperature 
(wimfr) 


h.  Temperature 
(AMMirr) 


_  STANDARD  UNITS 

— m.K'srT.. ,» rrt::r; 

I.POaUTANT  - 1 - ^ - ' - 3.  effluent  "  H  -  ..a.^.  i - — - 

AND  ^ 

CAS  NO.  6CLEVE0  BELEVEO 
O/tnaihble)  PRESENT  ABSENT 


a  Bromide 
(24050^.9) 


X 


LC-»  X 


d.  Feed  CoMorm  I 


aFluonde  \/ 

(lOSSMSO  j  ^ 


U"N)  I  X 

EPAFom  3510.20  (8-40) 


i».  NO,  OF  A  CONCEN- 
4NALYSES  TRATION  b.  MASS 


I  b  NO.  OF 
(2)  MASS  analyses 


10 

n/a 

est .  2 

n/a 

170 

1659 

n»g/L  lb. 


n/a  n/a 

n/a  n/a 

CONTINUE  ON  RE^RSE 


OUTFALL  001 


OUTFALL  001 


lONTINUEO  FROM  PAGE  3  OF  FORM  1J-. _ [mCD  047  3«a  C42  J  001  I 

PAWTC- llyou«i»«|)rtl»iyinaii«liY«tldllii«iiii«rii.vvM.in.  — _ _  -  T — — - I  _ 

dl«i«p«l  in  concenMEont  dt  *">,>«*?***■ »«“  "«»<  !»«<•  «»  «Ml.  ol «  »•  •»  »»  POiniwl,  you  mutt 

3,  MARK  X*  I  —  _., 

1.  POaUTANT  |— 1 

eaiEVEo  aa^vEo,  ,„  ,  — ^ 

_r^,w.)  Irequirso  present  aesent  |coNA>TKiN  mMA^T^a. _ 

METALS.  CYANIOE.  AND  TOTAL  PHFMTN  S - ' - |  CONCENTRATION, 


I  EPAI.D.NUMaEW(oyi,.j?nw//CT/4irffan»»  [OUTFAll  MHUftpR 


111  Antamony,  ToW 
(7444V3frO) 


mSSSEMI 

sai 

cEsaaEai 

qZ2S£3HH| 


SM.  Ovamum.  I  \/ 
Tolil(744<M7.3)  (  /\ 


<0.002  <0.020 


<0.001  <0.010 


<0.002  <0.020 


<0.003  <0.029 


<0.0002  <0.002 


<0.005  <0.049 


<0.002  <0.020 


<0.005  <0.049 


<0.005  <0.049 


<0.0400  <0.390 


*.  CONCEN. 

TRATION 

t  MASS 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

"ig/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

ing/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

1  n/a 

1  n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

mg/L 

lb. 

n/a 

n/a 

CONTINUE  ON  REVERSE 


OUTFALL  001 


CONTINUED  FROM  THE  FRONT 


1.  POLLUTANT 
AND 

CAS  NUMBER 

2JyiARK-, 

b 

OOUEVEC 
>  PRESENT 

lECOMPC 

IC! 

c 

BELIEVE 

ABSENT 

)UN0S 

B 

4.U 

Nrrs - 

iw^—  nil II 1  |i  II  1 

iBr,i^^j,ii,=v];B 

IBS 

0/maitabfe) 

6C/MS  FRACno 

REQUIREC 

N-VOLATl 

O) 

I  concentration  I  UAAA 

1  1 

1  CONCENTRATION i  OIMASS 

(1) 

CONCENTRATION  (2)  MASS 

■  6.  NO.  OF 
ANALYSEf 

a.  CONCEN- 
>  TRATION 

b.  MASS 

Im 

IB!S 

lUIUula 

IV.Acaohn 

(107-024) 

X 

<0.0500 

<0.460 

1 

mg/L 

Ib. 

n/a 

n/a 

n/a 

(107.13-1) 

X 

<0.0100 

<0.096 

1 

mg/L 

lb. 

n/a 

n/a 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

(84240-1) 

X 

Not  Req 

ired 

per  NCDWR 

NPOES 

Permitt ‘g 

Onit 

(75-254) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

Tttachlonde 

(S0-23-S) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

LNB^ObMiutM 

(10040-7) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

bwmpnwtfiiirw 

(12A40-1) 

X 

<0.00100 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

(70004) 

X 

1 

mg/L 

lb. 

n/a 

n/a 

ttiyMnyfEOi«r 

(110-7S0) 

X 

<0.0500 

<0.486 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

(87404) 

X 

<0.00500 

<0.049 

- 

mg/L 

lb. 

n/a 

n/a 

twomometfiarte 

(75-27.4) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

dWuofpnwthofte 

(75.71.8) 

X 

<0.00500 

<0.049 

Hj 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

Mhine  (76-344) 

X 

<0.00100 

<0.10 

mg/L 

lb. 

n/a 

n/a 

n/a 

MhMe  (10740-2) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0,10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0,10 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

uESSBHH 

X 

<0.00100 

A 

o 

o 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00500 

<0.049 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

CNond*  (7447-3)  | 

EPA  Form  3$10-2C  ( 

<0.00350  1 

<0.024 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

OUTFALL  001 

COOT1NUED  FROM  PAGE  V-A 


1  POUUTANT 

a  » 

CAS  NUMBER  TESTING  SEUEVED  _ _ 

I'^rsdI  present  I  gtmass  loTNCEjaurEPTn;;::.. 


GC/MS  FRACTTON  -  VOIATILE  COMPOUNDS  (nuauanp) 

2av.M«iti>mw  I  \/  1  I  I - 

C«0lkl.(7«)M)  I  A.  I  I  I  <0 


X 


X 


31V.  VWiyl  CMorW«  ■  v  i  i 

(7S^^)  I  A  I  I 

GC/MS  fraction  -  AOO  COMPOUNDS 


iDnznzsssi 


EPA  Form  3516-2C  (6-90) 


I  <0.00500  <0.0491 


<0.00100  <0.010 


<0.00100  |<0.010 


<0.00500  <0.049 


<0.00100  <0.010 


<0.00100  <0.010 


<0.00100  [<0.010 


<0.00100  <0.010 


<0.00500  <0.049 


I  <0.00100  <0.010 


<0.0100  <0.098 


<0.0100  <0.098 


<0.0100  <0.098 


<0.0100  l<0.096 


<0.0100  |<0.098 


<0.0100  <0.096 


<0.0100  |<0.096 


<0.0100  l<0.098 


<0.0100  <0.098 


<0.0100  <0.096 


<0.0100  <0.098 


■  CONCEN¬ 
TRATION  b  MASS 


mg/L  lb. 


mg/L  lb. 


mg/L  lb. 


»ng/L  lb. 


mg/L  lb. 


mg/L  I  lb. 


mg/L  lb. 


mg/L  lb. 


mg/L  lb. 


mg/L  lb. 


m.  LONG  TERM 
AVERAGE  VALUE 


n/a  n/a 


n/a  n/a 


n/a  n/a 


n/a  I  n/a 


n/a  n/a 


n/a  n/a 


n/a  n/a 


n/a  n/a 


n/a  n/a 


n/a  n/a 


mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L 

lb. 

n/a 

mg/L  lb. 


CONTINUE  ON  REVERSE 


OUTFALL  001 


CONTIMUED  FROM  THE  FWOWT 


1  POaUTANT 
AND 

CAS  NUMBER 
{•/iKatUMe\ 

QOMSFRACnO 

TES^ 

REQUIRE! 

N-BASE/» 

X 

X 

2rlWW»r 

b 

BEUEVE 
t>  PRESEN 

(EUTRALC 
T - 

- 

c 

D  BEUEVE 
r  ASSENT 

aOMPOUN 

a  MAXIMUM  DAILY  VALUE 

mH^KKSBSSmUi 

E  C.LONGTBRMAVRG. 

1 

4.1 

a.  CONCEN 
5  TRATION 

MITS 

b.MASS 

B 

■'  0) 

I  CONCENTfUnOI 

3S 

4  (ZIMASS 

ICONCENTRATIQI 

s 

■EA^>K2j 

m^iuius 

2B.  Acenapfiiylim 
<20M« 

IH 

<0.00100 

<0.00100 

<0.01 

<0.01 

1 

rag/t 

lb. 

n/a 

n/a 

n/a 

IB 

IHM 

<0.00100 

<0.01 

1 

mg/L 

mg/L 

lb. 

lb. 

n/a 

n/a 

n/a 

n/a 

(92^^ 

X 

<0.0100 

<0.09d 

1 

mg/L 

lb. 

n/a 

AMhracant  ' 
(5M6.3) 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

n/a 

ExmlSO^-O 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

n/a 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

Fbofurthww 

{207.Qe-9> 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

IBSSBS9H 

luuEoSm^l 

X 

<0.0100 

<0.098 

’...j 

1— 

mg/L 

lb. 

n/a 

n/a 

X 

<0.0100 

<0.098 

mg/L 

lb. 

o/a 

CMorat<yn)pM) 

Eirwrn02-46>1) 

X 

<0.0100 

<0.098 

— 

1 

mg/L 

L 

lb. 

n/a 

n/a 

n/a 

uIQaEiHi^l 

X 

<0.00300 

<0.029 

1 

mg/L 

lb. 

n/a 

n/a 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

PNMM»(B6^7) 

X 

<0.00300 

<0.029 

1 

mg/L 

lb. 

n/a 

n/a 

niptHhMim 

(6V5a>7) 

X 

<0.00100 

<0.01 

n 

mg/L 

lb. 

n/a 

n/a 

ptanyl  PItenyt  £9«r 
(7Q06-7^3) 

X 

<0.0100 

<0.098 

mg/L 

lb. 

n/a 

n/a 

msmm\ 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

n/a 

n/a 

EPAFomi3S10-2C( 

X 

>•90) 

— 

<0.00100 

<0.01 

1 

mg/L 

lb.  n/a 

n/a 

n/a 

CONTINUE  ON  EAGE  V-7 


OUTFALL  001 


CONTINUED  FROM  PAGE  V-« 


1.  POaUTANT 
AND 

B&8B 

1  4.  UNITS 

1  5  INTAKE  (<va«»/) 

a. 

b. 

e 

«.  MMdUUM  DAILY  VALUE 

a.  CONCEN> 
TRATTOM 

a.  LONG  TERM 
AVERAGE  VALUE 

(i/atoriabU) 

REQUmEO 

BELIEVED 

PRESENT 

ABSENT 

(1) 

I  CONCENTRATION 

La<«ss 

1 

1  CONCENTRATION 

1  (3)  MASS 

d.  NO.  OF 
ANALYSES 

b.MASS 

(1) 

CONCENTRATION 

(3)  HASS 

b.NO.OF 

ANALYSES 

6CM8  FRACTlOr 

4  -  BASEMEUTRAL  COMPOUNDS 

22B.  1.4-OcMorp> 
benzefw  (106-48-7) 

X 

<0.00100 

<0.001 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

mm 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

<0.00300 

<0.029 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

<0.00300 

<0.029 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

t2iy.g;-aa!i 

■■ 

<0.00300 

<0.029 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

27B.  2,4>Ob«lrD> 
toiMnt  (12M4>2) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

280.ze-DnMfD- 
Mum  (60^2(^2) 

<0.0100 

<0,098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

28B.DFN^k9y( 

PhlhilMt(1l7-a4-Q) 

<0.00300 

<0.029 

mg/L 

lb. 

n/a 

n/a 

n/a 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

Bl 

<0.00100 

<0.001 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

32B.nuoran« 

(M>73>7} 

ra 

<0.00100 

<0.001 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

33B.  HmcMofv- 
bMoana  (IIB'74'1) 

Bi 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

1 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

36B.  HtXMnofO- 
cj^topcfrtMdtoiw 
(77-47-4) 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

SSBHMCKMoro- 

•Ihan«(e7-7Z-1) 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

376.  Mena 
(f.2,34d)  PyrvM 
O9&30-6) 

<0.00100 

<0.001 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

essshihII 

rai 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

Bll 

<0.00100 

<0.001 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

406.  Nrtro6«nz«M 
(9e4M) 

Bil 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

C21222^^H 

rscfsn^Hi 

X 

<0.0100 

<0.098 

HI 

n 

mg/L 

lb. 

n/a 

n/a 

n/a 

EPAFonn3S10-2C(MO)  PAOEV-T  CONTINUE  ON  REVERSE 


OUTFALL  001 


OUTFALL  001 


CONTINUED  FROM  PAGE  V-« 


NCD  047  3«8  £42 


odt^au  number 
001 


1.  POLLUTANT 
AND 

CAS  NUMBER 

a 

2.  MARK  'X 

b. 

BEUEVeo 

PRESENT 

DES  (ow/M 

c 

BEUEVED 
I  A^NT 

ntmfi 

a.  MAXIMUM  CM 

UJ 

i 

_ 

a  LONG  TERMAVRG. 

VALUE  (tfarailMa) 

1 

4  Ub 

ITS 

5.  INTAKE  (om/om 
a.  LONG  TERM 

■■ 

(i/avoihblt) 

GC/MSFRACnOh 

REOUMEO 

-PES71C 

(1) 

CONCENTRATION 

1  {31MASS 

(1) 

1  CONCENTRATION 

1  (2)IIASS 

1  (1) 

1  CONCENTRATION 

mwAss 

d.NO.OP 

ANALYSES 

a  CONCEN> 
TRATTON 

b.MAS5 

|i) 

CONCENTRATION 

<21  NASS 

ITP.fMplaeMor 

EfiOMda 

(ia24«7-3) 

X 

<0.000050 

<Se-4 

1 

nig/L 

lb. 

n/a 

n/a 

n/a 

(S34a»-214) 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

(110S74B-1) 

X 

<0.000500 

<0.005 

\ 

mg/L 

lb. 

n/a 

n/a 

n/a 

(111(M'2fr-2) 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

o/a 

n/a 

n/a 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

(12e72-4M) 

X 

U _ 

<0.000500 

<0.005 

1 

mg/L 

lb. 

— 

n/a 

n/a 

<0.000500 

<0.005 

1 

mg/L 

lb. 

n/a 

<12674.11^ 

ISI 

<0.000500 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

(n01-3S-2) 

EPAFonnSSIMC 

(MO) 

<0.000500 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

OUTFALL  002 


PRINT  OR  TYPE  IN  THE  UNSHADED  AREAA  dmi  v  vmi  — 

fv.  INTAKE  AND  EFFLUEMT  CHARACTERISTTCS  (mntnu^  Ihwi  3  (Kftym  JC; 

2.  EFFLUENT 


1.  POLLUTANT 


,  J.  BiocfMmieN  Oxygm 

\0orrmnd(BOD) 


b.  ChMncal  Oxygen 

Oemend  (COD) 


c  ToMOrgenic  Carbon 
(TOO 


4.  Total  Suapended 
Solid»(7SS) 


I  e.  Ammonia  (oc  /V) 


f.Flow 


Ig.  Temperature 
(wmitr) 


I  h  Ternpereture 
naairr) 


upH 


a.  MAXIMUM  DAILY  VALUE 


(1) 

COWCCNTRATtON 


3.9 


33,7 


12.6 


Q}I«ASS 


762.1 


1135 


10.6 


0.410 


b.  MAXIMUM  30  DAY  VALUE 

(tfainatlab/e) 


(1) 

OONCCHTWATION 


3.9 


33.7 


(2)  MASS 
762.1 


4696 


939.7 


34.791 


[VALUE 


22. 


VALUE 


33.0 


MINIMUM 

6.11 


[MAXIMUM 

8.16 


VALUE 


31.1 


[MINIMUM 

I  n/a 


C  LONG  TERM  AVR6.  VALUE 
_ i^atotiabU) _ 


4.37 


458.6 


[VALUE 


30.0 


MAMI^UM 


d.NO  OF 
ANALYSES 


3.  UNITS 

(tpaa^  i/Uaitk) 


a.  CONCEN> 
TRATION 


rag/L 


mg/L 


mg/L 


mg/L 


mg/L 


b.  MASS 


lb. 


fOUTFALLNo" 


4.  INTAKE 
(opoona/j 


a.  LONG  TERM 
AVERAGE  VALUE 


(1) 

CONCENTRATION 


n/a 


lb. 


lb. 


lb. 


lb. 


n/a 


n/a 


n/a 


n/a 


OMASS 


n/a 


n/a 


n/a 


n/a 


n/a 


[VALUE” 


n/a 


b.  NO.  OF 
ANALYSES 


n/a 


n/a 


n/a 


n/a 


n/a 


n/a 


^  - - - 1 - - - L _ STANDARD  UNITS 

Tlongtermavrg  value  1 


|l.POaUTANT 
AND 
CAS  NO. 

0/ avmlMe) 


aStomMe 
P495»-e7-9) 

b.  Chlonne.  Total 
Raaidual 


c.  Color 
d  Fecal  CoWorm 


It.  FkMfidt 
|(ieQe»4a8) 


BEUEVEO 

PRESENT 


BEUEVEO, 

ABSENT 


e.  MAXIMUM  DAILY  VALUE 


X 


(1) 

CONCENTRATION 


0.14 


X 


35.1 


(2)  MASS 


12.4 


II.  NitratfrNftne 

(••AO 


EPA  Form  351  («C  (8-90) 


b.  MAXIMUM  30  DAY  VALUE 
(i/gwarfaN«J 


(1)  I 

CONCENTRATION  I 


(2)  mass 


(1) 

CONCENTRATIOM 


X 


35.1 


4110 


17.3 


d.  NO.  OF 
ANALYSES 


4.  UNITS 


a.  CONCEN¬ 
TRATION 


mg/L 


b  MASS 


lb. 


5.  INTAKE  (npftonof^ 


a.  LONG  TERM  AVERA(3E 
_ VALUE 


(1)  I 

CONCENTRATION  I 


(2)  MASS 


n/a 


n/a 


b.NO.OF  . 

analyses 


n/a 


n/a  I  n/a 
CONTINUE  ON  REVERSE 


OUTFALL  002 


ITEM  V-B  CONTINUED  FROM  FRONT 


1.  POLLUTANT 
ANO 

CAS  NO. 
(tfmmlMt) 

1  5.  INTAKE  (<v»<>«fl 

a. 

BaSVEO 

PRESENT 

b. 

BEUEVEO 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{rftnatloNt) 

c.  LONG  TERM  AVRG.  VALUE 

a.  CONCEN¬ 
TRATION 

b.MAS5 

a.  LONG  TERM 
AVERAGE  VALUE 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

'mmm 

(2)  MASS 

d  NO.OF 
ANALYSES 

iPRpm 

01  MASS 

b.  NO.  OP 
ANALYSES 

0.  NrtroQtn. 

Total  0(sane(OT 

X 

0.362 

32.1 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

h.<>land 

Gran* 

X 

<4.76 

<422 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

1.  Ptwophorua 
(at  P).  ToM 
(7723-14^ 

X 

1.2 

154 

1.2 

154 

o.a 

B5.S 

36 

mg/L 

lb. 

n/a 

n/a 

n/a 

|.Radnacbv«y 

(l)A^.  Total 

X 

(2)Bola,ToM 

X 

(3)Radwm. 

TOM 

X 

(4)  Radwm  22«, 
Total 

X 

k.Sutato 

(14M»>7»«) 

X 

105 

9309 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

I.SuMe 

X 

ffl.S(4liie 

(142B6-4S3) 

X 

ft.  Surtadanta 

X 

0,552 

48.9 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

a  Afeammin. 
Total 

(742MM) 

X 

■ 

1.27 

112.6 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

p.  Banum.  Total 
(7440-3»<9) 

q  aoRtn,  Total 
(744(M24) 

X 

r.CoML  Total 
(744(M»4) 

X 

a  lran,ToM 
(743B4M) 

X 

1.15 

102.0 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

QsiiillH 

X 

■i 

2.26 

200.4 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

feiiii 

X 

v.Manpanase. 

Total 

(743frM^ 

X 

0.069 

6.12 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

w.  Tai,  Total 
(744(M1*S) 

X 

X.  Titankim, 

ToM 

(7440>324) 

X 

EPAFoftn 3510=20  (»-90T  PM:EV-2  CONTINUE  ON  PAQE  VJ 


OUTFALL  002 


I  EI“A  1.0.  NUMBER  (oTO  /imii 7)  lOUTFAU  NUMBER - 1 

SOUTIWUED  FROU  PAGC  3  Of  FORM  _ |nCD  04  7  368  662  I  002  I 

part C ■  1^ are ipnnMiyindiitifyiiia Him ' -  I _  , 

ruARKi;- - - - - - -  “•"*(•» 'P*««)  tor  tMiouttlSwmalniaoru  tor 

I.POaUTANT  -  - I - - -  3.  Eff  LU6RT  - - - — — - , — _ 

'jfSi*  ^  — -  -  r  — I 

l»~a..~i  —  lo»..a.,„L....  Liaa’.  ' 


|ftoipnn7a4.01.<)  I 

6PA  Fom  3510-2C  (S^) 


I  OeSCRIBE  RESULTS  **»«  appiicAbl* 


CONTINUE  ON  REVERSE 


OUTFALL  002 


COWTINUEO  FROM  THE  FRONT 


1  POLLUTANT 
AND 

CAS  NUMBER 
(^ovaihblt) 

BBK  ■  1 ! '  1 1 

S.  INTAKE  (iwn-Kifl 

a 

TESTING 

REOUREO 

b 

BEUEVEO 

PRESENT 

BEUEVEO 

ABSENT 

a  MAXIMUM  DAILY  VALUE 

iirTOr’nr.T'r.rr.vA'’/.nrj 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.MASS 

A  LONG  TERM 
AVERAGE  VALUE 

2J25Es 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)UASS 

ID 

CONCENTRATION 

(2)  MASS 

1 GC/MS  FRACTION -VOLATILE  COMPOUNDS 

IV.AccreNm 

(1074n<a) 

X 

<0.0500 

<4.433 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

Q3QQIH 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

SV.Bcnzm 

(71-43-2) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

4V.Bit(Ohbn>- 

M(IM)Eiitr 

(54^66-1) 

X 

Not  Req 

ired 

per  NCDWR 

KPDSS 

Permitt  'g 

Unit 

SV  BronioiMm 
(7S-29-2) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0.089 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

TV.  CNorabtnnrM 
(10BBO-7) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

SV.CMoro*- 

bramomatfiiM 

024-4B>1) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

0V.  ChtoRMtttane 
(7S<XL3) 

X 

<0.00500 

<0.443 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

1aV.^Chiaro• 
■ffiUlMnyl  Ethar 
(IIO^TSB) 

X 

■ 

<0.0500 

<4.433 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

IIV.CMorarbrm 

(67-a»^ 

X 

0.0248 

2.199 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

12V.Oictdon»> 

bramomathana 

(7S-27-4) 

X 

0.00422 

0.374 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00500 

<0.443 

■ 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0.089 

- 1 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

1A/.  1.1-OicNofD- 
(76-36-4) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

17V.  1.2-DicMoro- 
propane  (78-B7-6) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

■ 

<0.00100 

<0.089 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

1SV.  Ethytoanzana 
(10P41-4) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0,00500 

<0.443 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

Kl 

<0.00250 

<0.222 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 
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1.  POLLUTANT 
AND 

CAS  NUMBER 
(ifavoikAh) 

2.  MARK -X’ 

)  EFFLUENT 

4.  UNITS 

5  INTAKE  Icuimitn 

TESTING 

REQUIRED 

b 

BEUEVED 

PRESENT 

& 

BELEVEO 

ASSENT 

a.  MAXIMUM  DAILY  VALUE 

IX'F.LNI'llliHI.’.VAWIIIj 

d  NO  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.MASS 

a.  LONG  TERM 
AVERAGE  VALUE 

(31  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

iiii 

RPR^iiniPii 

1  6C/MS  FRACTION  •  BASEff4EUTRAL  COMPOUNDS  (coHttmm/i 

22B.1.4-OlcMorD> 

bwizme(106-46'7) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

<0.00300 

<0.226 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

B 

<0.00300 

<0.226 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

ISI 

<0.00300 

<0.226 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

27a  2,44KnKrO' 
Mum  (121>14-2) 

Bi 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

2Sa2,SDmiro> 
lokMfM  <e06-20'2) 

Bi 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

20aO«>MOciy( 
PhthMtto  (117-64^ 

ei 

<0.00300 

<0.226 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

a 

<0.0100 

<0.887 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

Bi 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

328.  nuofWM 
(8e'73>7) 

Bi 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

338.  HuukMoto- 
bcni«n«  (11^741) 

B 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

34a  Heiachl(ifo> 
buMwrw  (67-66i3) 

B 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

36a  HexacMoro- 

C|iciop4ntadtaM 

(77-47-4) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

36B  HexaeNoro- 
■hana  (87-72-1) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

37B.  Indeno 
(1.2.>«(0  Pyrant 
(19S3a5) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

ulESSBBHI 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

39a  NapOthalana 
(91-20-3) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

40e.NNrobeiuana 

(9M54) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

418  N-Ndro- 

s«<inMih)4amna 

(S2-7M) 

X 

<0.0100 

<0.887 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

@al 

X 

<0.0100 

<0.807 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 
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1.  POLLUTANT 
AND 

CAS  NUMBER 

omi/lsMr) 

S.  INTAKE  (tyWMwV)  | 

• 

TESTWO 

REOUREO 

b. 

BEUEVEO 

PRESENT 

c 

BEUEVEO 

ABSENT 

B  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 

C.  LONG  TERM  AVR6. 
VALUE  (damtkMe) 

d.  NO  OF 
ANALYSES 

■  CONCEN¬ 
TRATION 

b.  MASS 

a.  LONG  TERM 
AVERAGE  VALUE 

<1) 

CONCENTRATION 

(1) 

OONCENTRATCN 

imsspi 

(2)  MASS 

^^9 

GC/MS  FRACTION 

•BA8E/NE 

.UTRAL  COMPOUNDS  (amtumedi 

43B.N-N«o- 

sodiplwnylBnMW 

X 

<0.0100 

<0.887 

1 

ng/L 

lb. 

n/a 

n/a 

n/a 

feiSfciiiil 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

X 

<0.00100 

<0.089 

1 

Tog/L 

lb. 

n/a 

n/a 

n/a 

UJKSUiH 

X 

<0.0100 

<0.687 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

IGCMS  FRACTION -PESnCiOES  1 

IP.AUrin 

OOMIO>2) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

2P.»6HC 

(SIMM) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

SP.^BHC 

(31MS-7) 

El 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

4P.rGHC 

(SMM) 

Bi 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

SP.  MHC 
(SIMM) 

Bl 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

Ei52SI||^H 

B 

<0.000050 

<0.044 

1 

mg/L 

lb. 

n/a 

D/a 

n/a 

TP.  A.V'Offr 
(90-2M) 

B 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

8P.  4.4'.006 
(72-5fr«) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

8P.  4,4'«ODO 

(72-S4-a) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

10P.  OMUrIn 
(60^7-1) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

iiP.a-Enetuftn 

(115>2B>7) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

12P.  B€ndosuiin 
(11S.2B.7) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

wssssEjWgm 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

14P  Endm 
(7^2(VS) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 

<0.000050 

<0.005 

B 

mg/L 

lb. 

n/a 

n/a 

n/a 

16P.  HeptKMor 
{7M4^ 

X 

<0.000050 

<0.005 

_ 

1 

mg/L 

lb. 

n/a 

n/a 

n/a 
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Lrmaii  - 1*  W:  PUl  blN UAL  statement  from  Brunswick  Co 

1 


M 


C^mai 


Linda  Miles  <milesfirm@gmail.com> 


FW:  POTENTIAL  statement  from  Brunswick  Co 

2  messages 

Linda  Miles  <Linda.Miles@cfpua.org>  Thu,  Jun  8,  2017  at  1:27  PM 

To:  Linda  Miles  Firm  <milesfirm@gmail.com> 


From:  Frank  Styers 

Sent:  Thursday,  June  8,  2017  1:26:59  PM  (LrTC-05:00)  Eastern  Time  (US  8i  Canada) 
To:  Jim  Flechtner;  Beth  Eckert;  Carel  Vandermeyden;  Linda  Miles 
Subject:  FW:  POTENTIAL  statement  from  Brunswick  Co 


FYI 


From:  Amanda  Hutcheson  [mailto:amanda.hutcheson@brunswickcountync.gov] 

Sent:  Thursday,  June  08, 2017  1:00  PM 
To:  Frank  Styers  <Frank  Styers@cfpua  org> 

Subject:  POTENTIAL  statement  from  Brunswick  Co 


Mr.  Styers, 


Good  afternoon.  Thank  you  for  taking  the  time  on  the  phone  this  morning  to  share  information  and  discuss 
our  efforts. 


Attached  and  below,  I  am  including  a  potential  statement  that  we  are  considering  sending  out.  It  has  not 
been  released:  we  just  wanted  to  send  a  copy  for  you  to  see,  in  case  it  is. 

If  you  have  any  questions  or  concerns,  please  let  me  know, 

Amanda  Hutcheson 
Public  Information  Officer 
Brunswick  County 
30  Government  Center  Drive,  NE 
PO  Box  249 
Bolivia,  NC  28422 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=chemours&qs=true...  6/15/20 1 7 
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910-253-2995 

Facebook  Twitter  Google  + 


Brunswick  County  Media  Release 


For  immediate  release:  6/8/17 
Contact:  Amanda  Hutcheson,  (910)  253-2995 

Amanda.hutcheson@brunswickcountync.gov 


Statement  on  GenX,  Water  Quality  Standards 


Wilmington,  where  i,  is  suspected  the  chennca”lTprernL  to^e'rl^ro^gLtr 


https://n.ail.goog|e.eom/mdhu/0/7ui^2^ih=79b349a7c3&^^^ 
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Water  from  BCPU  meets  all  EPA  and  state  standards  regarding  water  quality,  including 
monitoring  for  the  presence  and  concentration  of  dozens  of  different  chemicals  and  substances, 
with  the  results  of  more  than  25  of  those  substances  reported  annually.  The  EPA  has  a  process  to 
evaluate  new  chemicals  to  determine  their  potential  impact  at  different  levels  and  to  set  quality 
and  safety  standards,  if  any  are  needed;  currently,  GenX  and  approximately  700  other  chemicals 
are  in  this  process  and  being  monitored.  At  this  time,  data  is  not  readily  available  on  whether  or 
not  this  is  a  chemical  of  concern,  nor  are  commercial  labs  currently  testing  for  the  presence  or 
concentration  of  this  specific  chemical.  The  EPA  is  in  a  better  position,  with  greater  resources, 
than  Brunswick  County  to  make  these  evaluations  and  set  these  standards  and  guidelines. 


Bnmswick  County  Public  Utilities  and  other  public  utility  providers  are  sharing  information  about 
this  new  chemical.  Local  utilities  have  requested  additional  information  from  the  NC  Department 
of  Environmental  Quality,  and  BCPU  looks  forward  to  receiving  any  additional  information 
provided.  BCPU  will  follow  any  additional  information  or  guidance  resulting  from  this  inquiry  or 
the  EPA  process. 


Brunswick  County  Public  Utilities  takes  seriously  its  commitment  to  providing  safe,  quality 
drinking  water  to  its  citizens  and  customers. 


-  End  - 


2  attachments 


imageOOl  .png 
21K 


060817  Water  Quality  Testing  and  Standards.docx 
40K 


Linda  Miies  <milesfirm@gmail.com>  Thu,  Jun  8,  2017  at  5:33  PM 

To:  GHOUSE  <GHOUSE@brookspierce.com> 

Brunswick  County 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=chemours&qs=true...  6/15/2017 


Gmail  -  FW;  POTENTIAL  statement  from  Brunswick  Co 


Page  4  of  4 


■  Forwarded  message 


From:  Linda  Miles  <Linda  IVIiies@cfpua  orq> 

Date;  Thu,  Jun  8,  201 7  at  1  27  PM 

Subject  FW.  POTENTIAL  statement  from  Brunswick  Co 

[Quoted  text  hidden] 


2  attachments 


imageOOl.png 

21K 


4^*^^  Water  Quality  Testing  and  Standards.docx 


hnps://mai].googte.conVmail/u/0/?i,i=2&ik=79b349a7c3&view=pt&q^liemours&q 


s=true... 
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Gmail 


Linda  Miles  <miiesfinrn@gmail.com> 


Fwd;  Wilmington  Star  News 

1  message 


George  House  <GHOUSE@brookspierce.com> 
To:  Linda  Miles  <milesfirm@gmail.com> 


Sun,  Jun  11,  2017  at  11:20  PM 


George  House 


brooks 


pi  a  Kc  ^ 


CjLi\J\JZ>^^^sy\cLL^^ 


t:  336,271.3114 
f:  336.232  91 14 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  2  740 1 
P.O.  Box  26000  (27420) 


Begin  forwarded  message. 


From:  "Jayant  Joshi"  <JJOSHI@brookspierce  com> 
To:  ''George  House"  <GHOUSE@brookspierce.com> 

Subject:  RE:  Wilmington  Star  News 


I’ll  call  the  paper  first  thing  in  the  morning.  We  have 
get  this  fixed. 


a  print  subscription,  so  I  should 


be  able  to 


Thanks, 


https.V/mail.google.conVmail/u/0/?ui=2&ik=79b349a7<:3&view=p,&q=chemours&qs^^^^  6/15/2017 
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Jayant  Joshi.  Librarian  &  Research  Specialist 


t:  336  232  4646 
f;  336.232.9146 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.’O.  Box  26000  (27420) 


From:  Jennifer  Griffin  Scotton 

Sent:  Sunday.  June  11,  2017  3;  14  PM 

To:  Walker  Douglas  <WDOUGLAS@brookspierce.com> 

Cc:  George  House  <GHOUSE@brookspierce.com>;  IT  Help  Desk 
<helpdesk@brookspierce  com>;  Teresa  C.  Plunkett  <TPIunkett@BrooksPierce  com>-  Javant 
Joshi  <JJOSHI@brookspierce.com> 

Subject:  Re:  Wilmington  Star  News 


Unfortunately  I  do  not  have  the  login  information.  I'm  adding  Jayant  to  this  chain  in  the  event 
that  he  has  the  info  as  he  maintains  some  of  our  publication  logins. 


Thank  you, 

Jennifer 

Jennifer  Griffin  Scotton,  Director  of  Marketing 


t:  919,882.2500 
f:  336,232  9088 

1 700  Wells  Fargo  Capitol  Center 
1 50  Fayetteville  Street 
Raleigh,  NC  27601 
P.O.  Box  1800  (27602) 


On  Jun  11,  2017,  at  12:50  PM,  Walker  Douglas  <WDOUGLAS@brookspierce.com>  wrote: 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q==chemours&qs=true...  6/1 5/2017 
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I  believe  at  one  point  we  had  a  contract  with  the  Wilmington  Star  News  for 
search  engine  optimization  or  some  other  marketing  purposes.  I  am  copying 
Jennifer  on  this  response  in  case  we  still  have  the  contract  with  them.  If  so,  she 
may  know  the  login  information.  When  I  am  in  the  office  tomorrow  I  will  look  at 
the  contract.  I  think  I  still  have  it  in  my  files. 


Walker 

Walker  Douglas,  Director  of  Administration 


t;  336  271  2565 
f:  336  232.9165 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


On  Jun  11,  2017,  at  12:20  PM,  George  House  <GHOUSE@brookspierce  com> 
wrote: 


I  am  trying  to  read  articles  on  the  Wilmington  Star  for  our  client  the 
Cape  Fear  Utility  Authority,  but  when  I  try  to  sign  in  it  says  we 
already  have  an  account.  Do  any  of  you  know  how  we  sign  in  to 
an  account? 


George  House 


<image001  .jpg> 

t:  336.271.3114 
f:  336.232  9114 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


Confidentiality  Notice: 


The 

only 


information  contained  in  this  e-mail  transmittal  is  privileged  and  confidential  intended  for  the  addressee 
.  If  you  are  neither  the  intended  recipient  nor  the  employee  or  agent  responsible  for  delivering  this 


https://mail.google.com/mail/u/0/?ui-2&ik-79b349a7c3&view=pt&q=chemours&qs=true...  6/1 5/2017 
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reclpleni,  any  disclosure  of  this  information  in  any  way  or  takinq  of  anv  action  in 
reliance  on  this  information  is  strictly  prohibited.  If  you  have  received  this  e-mail  in  prmr  nioaco  n  fk 
person  transmitting  the  information  immediately.  ®  ‘^® 


This  e-maii  message  has  been  scanned  and  cleared  by  MailMarshal  SMTP. 
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to  EPA  fine.  $671  million  settlement 

S  Wilmington,  NC.pdf 
109K 


-  News  -  Wilmington  Star  News  - 


ATT0006l.htm 

1K 


Q  Toxin  taints  CFPUA  drinking  water  -  News  -  Wilmington  Star  News  -  Wilmington.  NC.pdf 
ATT00002.htm 


^  i^09K  to  presence  of  GenX  in  Cape  Fear  water.pdf 

ATT00003.htm 

■SJ 


Q  Study_  Pre-GenX  chemicals  are  likely  still  in  your  water.pdf 
1 18K 

ATT00004.htm 
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Gmaif 


Linda  Miles  <milesfirm@gmaii.com> 


Lab 

1  message 

Beth  Eckert  <Beth.Eckert@cfpua.org>  Thu.  Jun  1 5,  2017  at  3  26  AM 

To:  Jim  Flechtner<jim.flechtner@cfpua.org>,  Frank  Styers  <Frank.Styers@cfpua.org>,  Linda  Miles 
<milesfirm@gmail.com>,  Lindsey  Hallock  <Lindsey.Hallock@cfpua.org>,  Eric  Hatcher 
<eric.hatcher@cfpua.org>,  Carel  Vandermeyden  <Carel.Vandermeyden@cfpua.org> 

Cc;  JilLDeaney  <Jill.Dear»ey@efpua.org> 

Hey  guys 

Our  contract  lab,  Eurofins,  contacted  jill  yesterday  and  they  have  been  looking  into  how  they  can  test  for 
this  compound..  They  said  think  they  have  identified  where  they  can  get  a  standard  and  if  we  would  like  to 
send  them  samples  they  will  get  it  ordered.  They  could  have  it  in  about  a  week.  They  stated  they  would 
have  to  analyze  doing  a  method  similar  to  537  but  not  exactly.  I  bring  this  up  because  they  may  can  get 
results  quicker  than  the  time  frames  quoted  by  the  Colorado  lab  Deq  and  Chemours  mentioned.  This  is 
our  contract  lab  we  deal  with  on  all  of  our  other  organic  type  testing  and  we  have  a  relationship  with  them 
already.  Do  we  want  to  explore  further  this  additional  testing  path? 

Thanks, 

Beth  Eckert 


https://mail.google.coin/mail/u/0/?ui-2&ik=79b349a7c3&view=pt&q=chemours&qs=true... 
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Linda  Miles  <milesfirm@gmail.com> 


Confidential:  Attorney  client 

2  messages 


Beth  Eckert  <Beth.Eckert@cfpua.org>  Thu,  Jun  15,  2017  at  5;13  AM 

To:  Linda  Miles  <milesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce.com>,  Jim  Flechtner 
<jim.flechtner@cfpua.org>,  Frank  Styers  <Frank.Styers@cfpua.org>,  Lindsey  Hallock 
<Lindsey.Hallock@cfpua.org> 

George, 

Maybe  I'm  missing  something  but  based  on  the  conference  call  yesterday  I'm  confused.  The  toxicologist 
from  the  EPA  health  and  human  services  area  stated  -  the  70,000  ppt  long  term  exposure  value  was 
developed  based  on  the  most  vulnerable  population  which  includes  infants,  elderly,  and  those  with 
compromised  immune  systems  and  that  this  value  is  considered  by  them  to  be  protective  of  public  health 
even  for  these  populations.  I  know  they  did  not  come  right  out  and  say  our  water  is  safe  and  I  don't  think 
they  ever  will.  There  are  too  many  other  potential  issues  outside  of  genx  for  them  to  make  that  direct  of  a 
statement.  Did  I  misunderstand  something  on  the  call? 

For  the  sake  of  our  community  and  to  restore  public  confidence,  the  compliance  of  Chemours  with  the 
consent  order  and  their  permit  are  definitely  items  we  need  to  explore  further  with  DEQ  and  EPA  to  ensure 
it  is  being  properly  regulated  and  the  ongoing  oversight  is  there  with  the  establishment  of  some  standards 
and  testing  requirements  within  their  permit.  However,  the  concentration  above  is  substantially  higher  than 
what  we  found  in  the  water  and  they  said  the  value  is  protective  of  public  health . 


Please  let  me  know  what  I'm  missing  as  I'm  not  trying  to  downplay  the  issue  as  I  remain  very  concerned 
but  their  statements  yesterday  gave  me  some  reassurance  of  the  safety  of  the  water  and  potential 
language  we  can  use  to  begin  rebuilding  that  consumer  confidence  along  with  some  ongoing  analysis. 

Please  let  me  know  your  thoughts  and  if  I'm  misunderstanding. 

Thanks, 

Beth  Eckert 


George  House  <GHOUSE@brookspierce.com>  Thu,  Jun  15,  2017  at  7:21  AM 

To:  Beth  Eckert  <Beth.Eckert@cfpua.org>,  Linda  Miles  <milesfirm@gmail.com>,  Jim  Flechtner 
<jim.flechtner@cfpua.org>,  Frank  Styers  <Frank.Styers@cfpua.org>,  Lindsey  Hallock 
<Lindsey.Hallock@cfpua.org> 

See  my  responses  below. 

In  the  back  of  my  mind,  I  have  a  nagg[ng^concern  that  this  "standard"  is  based  upon  only  one  study  which  I 
am  hot  sure  Tt  has  been  replicated  and  which  GenX  compound(s)  it  covered  are  not  clear.  When  I  tried  to 
get  EPA  to  agree  to  the  same,  the  EPA  representatives  said  they  needed  to  defer  to  HQs. 

George  House 

Brooks  Pierce 

t:  336.271.3114 
f:  336.232.9114 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
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P.O.  Box  26000  (27420) 


— Original  Message — 

From:  Beth  Eckert  [mailto; Beth  £ckert@cfpua  ofg] 

Sent:  Thursday,  June  15,  2017  5:13  AM 

To;  Linda  Mites  <milesfnTn@gmail.com>;  George  House  <GHOUSE@brookspierce.com>,  Jim  Ftechtner 
<jim.flechtner@cfpua.org>;  Frank  Styers  <Frank.Styers@cfpua.org>;  Lindsey  Hallock 
<Lindsey .  Hallock@cfpua.org> 

Subjet^;  Confidential;  Attorney  client 


George, 

Maybe  I'm  missing  something  but  based  on  the  conference  call  yesterday  I'm  confused.  The  toxicologist 
fromthe  EPA  health  and  human  services  area  stated  -  the  70.000  ppt  long  term  exposure  value  was 
developed  based  on  the  most  vulnerable  population  which  includes  infants,  elderly,  and  those  with 
compromised  immune  systems  and  that  this  value  is  considered  by  them  to  be  protective  of  public  health 
even  for  these  populations.  I  know  they  did  not  ccNne  right  out  and  say  our  water  is  safe  and  I  don’t  think 
they  ever  will.  There  are  too  many  other  potential  issues  outside  of  genx  for  them  to  make  that  direct  of  a 
statement.  Did  I  misunderstand  something  on  the  call? 

This  is  what  I  heard  the  representative  of  DHHS  say  and  she  then  repeated  it  based  upon  the  "European 
Study".  I  think  that  is  the  one  you  already  sent  to  me. 

For  the  sake  of  our  community  and  to  restore  public  confidence,  the  compliance  of  Chemours  with  the 
consent  order  and  their  permit  are  definite^  items  we  need  to  explore  further  with  DEQ  and  EPA  to  ensure 
it  is  beir^  properiy  regulated  and  the  ongoing  oversight  is  there  with  the  establishment  of  some  standards 
and  testing  requirements  within  their  permit.  However,  the  concentration  above  is  substantially  higher  than 
what  we  found  in  the  water  and  they  said  the  value  is  protective  of  public  health . 

Yes.  Remember,  the  same  spokesperson  started  her  comments  by  saying  the  standard  they  believe  is 
protective  was  "100  times  higher"  than  our  highest  sample. 

Please  let  me  know  what  I'm  missing  as  I'm  not  trying  to  downplay  the  issue  as  I  remain  very  concerned 
but  their  statements  yesterday  gave  me  some  reassurance  of  the  safety  of  the  water  and  potential 
language  we  can  use  to  begin  rebuilding  that  consumer  confidence  along  with  some  ongoing  analysis. 

Please  let  me  know  your  thoughts  and  if  I'm  misunder^anding. 

Thanks, 

Beth  Eckert 


Confidentiality  Notice: 

The  information  contained  in  this  e-mail  transmittal  is  privileged  and 
confidential  jntended  for  the  addre^ee  only.  If  you  are  neither  the 
intended  recipient  nor  the  employee  or  agent  responsible  for  delivering 
this  e-mail  to  the  intended  recipient,  any  disclosure  of  this 
information  in  any  way  or  taking  of  any  action  in  reliance  on  this 
information  is  strictly  prohibited.  If  you  have  received  this  e-mail 
in  error,  please  notify  the  person  transmitting  the  information 
immediately. 

This  e-mail  message  has  been  scanned  and  cleared  by  M86  MailMarshal. 
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Gmail 


Linda  Miles  <miiesfirm@gmaii.com> 


attorney-client  privilege/  private  &  confidential 

1  message 

Donna  Pope  <Donna.Pope@cfpua.org>  Tue,  Jun  13,  2017  at  1;07  PM 

To:  "George  House  <GHOUSE@brookspierce.com>  (GHOUSE@brookspierce.com)" 
<GHOUSE@brookspierce.com>,  Linda  Miles  <milesfirm@gmail.com> 


George,  here  are  notes  from  a  conversation  Linda  had  today  with  Gary  Shipman,  who  called  us  with 
information  he  wanted  to  share. 


Shipman  memorandum  6.13.2017.pdf 

207K 
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Raleigh,  NC  27695-7908 

Phone:  919-515-87S1 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http.7/knappelab.wordpress.ncsu,edu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail :  knappe@ncsu  edu 

Web  page:  Wp:/fl(nappetab wordpfess.ncse.edu/ 


Confidentiality  Notice: 


Init  transmittal  is  privileged  and  confidential  intended  for  the  addressee 

e  rJ^aiKe  intendPri^lr®  recipient  nor  the  employee  or  agent  responsible  for  delivering  this 

e  mail  to  the  intended  recipient,  any  disclosure  of  this  information  in  any  way  or  taking  of  anv  action  in 

reliance  on  this  informahon  is  strictly  prohibited.  If  you  have  received  this  e-mail  in  error  please  notify  the 
person  transmitting  the  information  immediately.  '  ^ 


This  e-mail  message  has  been  scanned  and  cleared  by  MailMarshal  SMTP. 


milesfirm@gmail.com  <milesfirm@gmail.com>  Wed  Jun  9ni7  at  7  n^ 

To:  Mike  Brown  <mike@capefearcommeroial.com>,  Jim  Flechtner  <jim.flechtner@cfpua,orB> 


Sent  from  my  iPhone 
Begin  forwarded  message; 


From:  George  House  <GHOUSE@brookspierce  com> 

Date:  June  14,  2017  at  5:42:09  PM  EDT 

To:  Beth  Eckert  <Beth.Eckert@cfpua  org>,  Linda  Miles  <milesfjrm@gmail.com> 


https://mail.google.com/mail/u/0/?m=2«&ik=79b349a7c3&view=pt&q=Beth.Eckert%40cfp...  6/15/2017 
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Cc:  Frank  Styers  <Frank.Styers@cfpua.org> 

Subject:  Questions  for  Chemours 


[Cuoiso  lext  hidde'ij 


https://mail.google.coni/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=Beth.Eckert%40c^... 


6/15/2017 
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M  Gmail 


Linda  Miles  <milesfirm@gmail.com> 


Fwd:  Voice  mail 

6  messages 


Beth  Eckert  <Beth.Eckert@cfpua.org> 

To:  Linda  Miles  <milesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce 


Wed,  Jun  14,  2017  at  3;39  PM 
com> 


FYI  -  additional  information  we  got  from  Knapp  late  last  night. 


Beth  Eckert 


Begin  forwarded  message; 


From:  "Frank  Styers"  <Frank.Styers@cfpua,org> 
To:  Jim  Flechtner"  <jim.flechtner@cfpua.org> 
Cc:  "Beth  Eckerf'  <Beth.Eckert@cfpua.org> 

Subject:  FW:  Voice  mail 


NC 


From:  Detlef  Knappe  [mailto;  knapp6@ncsu.edu] 

Sent:  Tuesday,  June  13,  2017  11:50  PM 
To:  Frank  Styers  <Frank.Styers@cfpua.org> 

Cc:  John  Malone  <John.Malone@cfj3ua.org>;  Beth  Eckert  <Beth.Eckert@cfpua 
Kearns  <Ben.Kearns@cfpua.org>  ^ 

Subject:  Re;  Voice  mail 


.org>;  Ben 


Hi  Frank, 

See  my  answers  in  CAPS  below.  Please  let  me  know  if  clarifications  are  needed. 
Thank  you, 

Detlef 


On  6/1 3/17  2:04  PM,  Frank  Styers  wrote: 

Detlef, 

I  was  wondering  if  you  could  answer  the  questions  below; 

•  Did  you  originally  expect  that  you  would  detect  GenX  in  the  samples  and 
If  so  why? 

MY  EPA  COLLABORATORS  ANDREW  LINDSTROM  AND  MARK 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=chemours&as=true...  fi/1 5/901 7 
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STRYNAR  BEGAN  IN  2012  TO  SEARCH  FOR  THE  IDENTITY  OF  THE 
COMPOUND  THAT  DUPONT  INTRODUCED  AS  A  REPLACEMENT 
FOR  PFOA.  THEIR  WORK  LED  TO  THE  IDENTIFICATION  OF  GENX 
AND  LATER  THE  OTHER  ETHERS  IN  THE  CAPE  FEAR  RIVER 
DOWNSTREAM  OF  THE  CHEMOURS  PLANT.  THEIR  WORK  WAS 
PUBLISHED  IN  THE  ATTACHED  2015  ARTICLE  THAT  APPEARED  IN 
ENVIRONMENTAL  SCIENCE  AND  TECHNOLOGY. 

MY  STUDENTS  BEGAN  TO  MEASURE  GENX  CONCENTRATIONS  IN 
2013,  WHEN  THE  COMPANY  WELLINGTON  LABS  INTRODUCED  AN 
ANALYTICAL  STANDARD  FOR  GENX  (THEY  CALL  IT  HFPO  DIMER 
ACID  -  SEE  http;//www.well- 

iabs.eom/clocs/hfpoda_m3hfpocla_20feb2013_wellington_reporter.pdf). 


•  The  agreement  for  the  GenX  study  was  signed  in  the  fall  of  2015  but 
your  samples  were  from  2013  and  -14.  Could  you  please  explain  the 
origin  of  the  data,  when  were  the  samples  were  taken  and  when  they 
were  analyzed  for  Genx? 

WE  COLLECTED  34  SAMPLES  BETWEEN  JUNE  14,  2013  AND 
DECEMBER  2,  2013.  THESE  SAMPLES  WERE  COMPOSITED  DAILY 
SAMPLES  COLLECTED  AT  THE  RAW  WATER  TAP  OF  THE 
SWEENEY  PLANT.  ON  AUGUST  18,  2014,  WE  COLLECTED  GRAB 
SAMPLES  FROM  THE  RAW  AND  FINISHED  WATER  TAPS  AS  WELL 
AS  AT  SAMPLING  POINTS  WITHING  THE  SWEENEY  WTP  TO 
ASSESS  THE  PERFORMANCE  OF  INDIVIDUAL  UNIT  PROCESSES 
FOR  PFAS  CONTROL.  ALL  SAMPLES  WERE  ANALYZED  WITHIN  7 
DAYS  OF  RECEIPT  OF  THE  SAMPLES  AT  NC  STATE  UNIVERSITY. 


•  Was  there  any  testing  performed  to  confirm  the  existence  after  2014? 

EPA  COLLABORATORS  COLLECTED  SAMPLES  AGAIN  ON 
DECEMBER  16,  2016.  A  CAPE  FEAR  RIVER  SAMPLE  COLLECTED 
NEAR  TAR  HEEL  EXHIBITED  A  GENX  CONCENTRATION  OF  172 
NG/L, 


•  Was  this  run  on  537,  how  did  you  identify  GenX  within  this  method  and 
where  did  you  get  the  GenX  standard?  If  not  what  method  was  used? 

WE  USED  AN  IN-HOUSE  LIQUID  CHROMATOGRAPHY  TANDEM 
MASS  SPECTROMETRY  METHOD  TO  DETERMINE  THE 
CONCENTRATIONS  OF  GENX.  THE  ANALYTICAL  METHOD  IS 
DESCRIBED  IN  THE  ATTACHED  SUPPORTING  INFORMATION  OF 
THE  2016  PAPER  BY  SUN.  THE  INFORMATION  DESCRIBES  THE 
MASS  SPECTROMETER  SETTINGS  FOR  THE  IDENTIFICATION  OF 
GENX  AND  THE  OTHER  ETHERS.  THE  GENX  STANDARD  WAS 
OBTAINED  FROM  WELLINGTON  LABS  AS  DESCRIBED  UNDER 
POINT  1 


•  We  understand  that  you  worked  with  EPA  (in  Research  Triangle  Park)  to 
develop  the  test  method.  Is  this  correct? 

YES 


•  Did  you  (NCSU)  perform  all  of  the  tests,  or  did  you  send  the  samples  to  a 
lab  to  be  tested? 


https://mail.google.com/mail/u/0/?ui=2«feik=79b349a7c3&view=pt&q=chemours&as=true... 
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AN  NCSU  STUDENT  AND  POSTDOC  MEASURED  THE  GENX 
CONCENTRATIONS  USING  INSTRUMENTATION  AT  THE  EPA  LAB  IN 
RESEARCH  TRIANGLE  PARK.  NO  SAMPLES  WERE  SENT  TO 
OUTSIDE  LABS. 


•  In  the  study  (Figure  2-Fate  of  Genx  through  the  plant)  it  appears  this  data 
represents  results  from  a  single  sampling  event  that  occurred  August 
2014,  or  is  this  graph  produced  from  a  conglomeration  of  multiple 
samples? 

FIGURE  2  REPRESENTS  THE  RESULTS  OF  A  SINGLE  SAMPLING 
EVENT.  GRAB  SAMPLES  WERE  COLLECTED  ON  AUGUST  18,  2014. 


•  Have  other  samples  been  taken  from  the  river  or  processes? 

WE  COLLECTED  SAMPLES  ALONG  THE  CAPE  FEAR  RIVER  AND  AT 
THE  SWEENEY  WTP  AT  THE  END  OF  MAY  2017.  THESE  RESULTS 
ARE  STILL  PENDING. 


•  Can  you  further  explain  figure  2b? 

FIGURE  2B  ILLUSTRATES  THAT  IN  ADDITION  TO  GENX  (LABELED 
PFPrOPrA),  HIGHLIGHTED  IN  THE  DASHED  OVAL,  SIX  ADDITIONAL 
PERFLUOROALKYL  ETHER  CARBOXYLIC  ACIDS  WERE  DETECTED 
NO  ANALYTICAL  STANDARDS  WERE  AVAILABLE  FOR  THE  SIX 
ADDITIONAL  COMPOUNDS.  THEREFORE,  WE  CAN  ONLY  SHOW 
THE  INSTRUMENT  RESPONSE  (PEAK  AREA)  FOR  THESE 
COMPOUNDS.  THREE  COMPOUNDS  (PFMOAA,  PF02HxA  and 
PF030A)  HAD  PEAK 

AREAS  THAT  WERE  2-113  TIMES  GREATER  THAN  THAT  OF 
PFPrOPrA.  PEAK  AREA  IS  PROPORTIONAL  TO  CONCENTRATION 
THESE  RESULTS  THEREFORE  SUGGEST  THAT  THE 
CONCENTRATIONS  OF  PFMOAA,  PF02HxA,  and  PF030A  ARE 
SUBSTANTIALLY  HIGHER  THAN  THE  CONCENTRATION  OF  GENX 
THE  GENX  CONCENTRATION  IN  THE  FINISHED  WATER  WAS  474 
NG/L  ON  AUGUST  18,  2014.  ALSO,  FIGURE  2B  ILLUSTRATES  THAT 
THE  ADDITIONAL  ETHER  COMPOUNDS  CANNOT  BE  REMOVED  BY 
THE  WATER  TREATMENT  PROCESSES  EMPLOYED  AT  THE 
SWEENEY  WTP. 


Thanks, 


Frank  Styers 
Office;  (910)  332-6670 
Cell  (910)515-5952 
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From:  Detlef  Knappe  [maifto:knappe@ncsu.edu] 

Sent:  Tuesday,  June  13.  2017  12;27  AM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 

Cc:  Frank  Styers  <Frank.Styers@cfpua.org>;  John  Malone 
<  John .  Malone@cfpua.  org> 

Subject:  Re:  Voice  mail 


Frank, 

I  will  call  you  tomorrow  at  1 1 :45. 
Detlef 


On  6/12/17  6:30  PM,  Ben  Kearns  wrote: 
Hey  Detlef, 


Hope  you  are  enjoying  the  conference! 


Please  call  Frank  directly  (910-515-5952)  as  he  has  some 
important  questions  from  the  executive  team. 


Thank  you, 


Ben  Kearns 
Sent  from  my  iPhone 


On  Jun  12,  2017,  at  6:22  PM,  Detlef  Knappe 
<knappe@ncsu.edu>  wrote; 

Hi  Ben, 

I  received  your  voice  mail. 

The  only  sample  we  have  of  CFPUA  finished  water 
is  from  August  18,  2014.  GenX  was  474  ng/L. 

We  have  raw  water  samples  for  the  following  dates. 
These  were  composited  daily  samples. 


Date  GenX  (ng/L) 

6/14/13  55.1 
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6/15/13 

69.45 

6/16/13 

98.6 

6/17/13 

127.5 

6/18/13 

178 

7/3/13 

334 

7/4/13 

210.5 

7/5/13 

127 

7/6/13 

127 

7/7/13 

132.5 

7/8/13 

147 

7/10/13 

193.5 

7/11/13 

272 

7/12/13 

326 

7/13/13 

303 

7/14/13 

241.5 

7/15/13 

187.5 

9/25/13 

4560 

9/26/13 

3080 

9/27/13 

2200 

9/28/13 

1990 

9/29/13 

1575 

9/30/13 

863 
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10/1/13 

567 

10/2/13 

577.5 

10/4/13 

368 

10/5/13 

369 

10/6/13 

334 

10/7/13 

354 

10/8/13 

307 

10/9/13 

327 

10/10/13 

275 

10/11/13 

266 

10/13/13 

305 

In  addition,  we  have  a  grab  sample  from  the  river 
from  December  16,  2016  that  was  collected  at  Tar 
Heel.  GenX  was  172  ng/L. 

I  am  at  the  AWWA  conference  in  Philly,  but  I  can  call 
you  tomorrow  afternoon. 

Best  regards, 

Detlef 


Detlef  Knappe 
Profeasor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and 
Environmental  Engineering 

North  Carolina  State  University 

Campus  Box  7908 

Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe@ncsu edu 
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Web  page:  bitp://)(nappelab.wordpress.ncsu.eciu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail :  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://kflappelab.wordpress.ncsu.edu/ 

6  attachments 

m  Ethers_Stfynar_EST2015.pdf 
3102K 

^  ATT00001.htm 

vl 

tn  Ether8_Strynar_EST2015Sl.pdf 
“  2328K 

ATT00002.htm 
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@  PFECA8_Sun_ESTL2016_Sl.pdf 
1182K 

^  ATT00003.htm 
^  1K 


milesfirm@gmail.com  <milesfirm@gmail.com>  Wed,  Jun  14,  2017  at  3;44  PM 

To:  Beth  Eckert  <Beth.Eckert@cfpua.org> 

Come  get  me  out  of  Jim's  office  and  tell  me  what  this  is  this  something  critical  we  need  to  know 
Sent  from  my  iPhone 

>  On  Jun  14,  2017,  at  3:39  PM,  Beth  Eckert  <Beth.Eckert@cfpua.org>  wrote: 

> 

>  <mime-attachment.html> 

>  <Ethers_Strynar_EST2015.pdf> 

>  <Ethers_Strynar_EST2015Sl.pdf> 

>  <PFECAs_Sun_ESTL2016_Sl.pdf> 


milesfirm@gmail.com  <milesfirm@gmail.com>  Wed,  Jun  14,  2017  at  7:06  PM 

To:  George  House  <GHOUSE@brookspierce.com> 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  Beth  Eckert  <Beth.Eckert@c^a,org> 

Date:  June  14,  2017  at  3:39:24  PM  EDT 

To:  Linda  Miles  <milesfirm@gmaiLGom>,  GHOUSE  <GHOUSE@brookspierce.com> 

Subject:  Fwd:  Voice  mail 


(Quoted  text  hidden] 


3  attachments 

fn  Ethers_Strynar_EST2015.pdf 
“  3102K 

^  Ethers_Strynar_EST2015Sl.pdf 
2328K 

PFECAs_Sun_ESTL2016_Sl.pdf 
“  1182K 


Geoi^e  House  <GHOUSE@brookspierce.com>  Wed,  Jun  14,  2017  at  8:52  PM 

To:  "milesfirm@gmail.com"  <milesfirm@gmail.com> 
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Talked  to  Mike.  I  assume  you  got  my  questions.  You  ok?  Worried  about  you.  When  do  you  need  me  there 
tomorrow? 


George  House 


PIERCE 


y  o  j  E  D  1  a  E 


t:  336.271.31 14 
f:  336.232.9114 


2000  Renaissance  Plaza 
230  North  Ehn  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


>  On  Jun  14,  2017,  at  7:06  PM,  "milesf(rm@gmail.com"  <milesfirm@gmail.com>  wrote; 

> 

> 

> 

>  Sent  from  my  iPhone 

> 

>  Begin  forwarded  message: 

> 

>  From;  Beth  Eckert  <Beth.Eckert@cfpua.org<mailto:Beth.Eckert@cfpua  org» 

>  Date;  June  14,  2017  at  3:39:24  PM  EDT 

>  To;  Linda  Miles  <mitesfirm@gmaU.com<mailto:mitesfvrm@gmart.com»,  GHOUSE 
<GHOUSE@brookspierce.com<mailto:GHOUSE@brookspierce.com» 

>  Subject:  Fwd:  Voice  mail 

> 

>  FYI  -  additional  information  we  got  from  Knapp  late  last  night. 

> 

>  Beth  Eckert 

> 

>  Begin  forwarded  message: 

> 

>  From:  "Frank  Styers"  <Frank.Styers@cfpua,org<mailto;Frank.Styers@cfpua.org» 

>  To;  "Jim  Flechtner"  <jim.fiechtner@cfpua.org<mailto;jim.flechtner@cfpua.org» 

>  Cc:  "Beth  Eckert"  <Beth.Eckert@cfpua.org<mailto:Beth.Eckert@cfpua.org» 

>  Subject;  FW;  Voice  mail 

> 

> 

>  From;  Detlef  Knappe  [mailto;knappe@ncsu.eduJ 

>  Sent.  Tuesday,  June  13,  2017  11:50  PM 

>  To:  Frank  Styers  <Frank.Styers@cfpua.org<mailto:Frank.Styers@cfpua.org» 

>  Cc;  John  Malone  <John.Malone@cfpua.org<mailto;John.Malone@cfpua.org»;  Beth  Eckert 
<Beth.Eckert@cfpua.ovg<mailto;Beth.Eckert@cfpua.ov3»;  Ben  Kearns 

<  Ben.  Keams@cf^ua.  org<mailto:  Ben.  Kearns@cfpua .  org» 

>  Subject:  Re:  Voice  mail 

> 

> 

>  Hi  Frank, 
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>  See  my  answers  in  CAPS  below.  Please  let  me  know  if  clarifications  are  needed 

> 

>  Thank  you, 

> 

>  Detlef 

> 

>  On  6/13/17  2:04  PM,  Frank  Styers  wrote; 

>  Detlef, 

> 

>  I  was  wondering  if  you  could  answer  the  questions  below; 


>  *  Did  you  originally  expect  that  you  would  detect  GenX  in  the  samples  and  if  so  why? 

> 

>  MY  EPA  COLLABORATORS  ANDREW  LINDSTROM  AND  MARK  STRYNAR  BEGAN  IN  2012  TO 
SEARCH  FOR  THE  IDENTITY  OF  THE  COMPOUND  THAT  DUPONT  INTRODUCED  AS  A 
REPLACEMENT  FOR  PFOA.  THEIR  WORK  LED  TO  THE  IDENTIFICATION  OF  GENX  AND  LATER  THE 
OTHER  ETHERS  IN  THE  CAPE  FEAR  RIVER  DOWNSTREAM  OF  THE  CHEMOURS  PLANT  THEIR 
WORK  WAS  PUBLISHED  IN  THE  ATTACHED  2015  ARTICLE  THAT  APPEARED  IN  ENVIRONMENTAL 
SCIENCE  AND  TECHNOLOGY. 

>  MY  STUDENTS  BEGAN  TO  MEASURE  GENX  CONCENTRATIONS  IN  2013,  WHEN  THE  COMPANY 
WELLINGTON  LABS  INTRODUCED  AN  ANALYTICAL  STANDARD  FOR  GENX  (THEY  CALL  IT  HFPO 

DIMER  ACID  -  SEE  http;//www.well-labs.com/docs/hfpoda_m3hfpoda_20feb201 3_wellington_reporter.pdf). 

>  *  The  agreement  for  the  GenX  study  was  signed  in  the  ^11  of  201 5  but  your  samples  were  from  201 3 
and  -14.  Could  you  please  explain  the  origin  of  the  data,  when  were  the  samples  were  taken  and  when 
they  were  analyzed  for  Genx? 

> 

>  WE  COLLECTED  34  SAMPLES  BETWEEN  JUNE  14.  2013  AND  DECEMBER  2.  2013.  THESE 
SAMPLES  WERE  COMPOSITED  DAILY  SAMPLES  COLLECTED  AT  THE  RAW  WATER  TAP  OF  THE 
SWEENEY  PLANT.  ON  AUGUST  18,  2014,  WE  COLLECTED  GRAB  SAMPLES  FROM  THE  RAW  AND 
FINISHED  WATER  TAPS  AS  WELL  AS  AT  SAMPLING  POINTS  WITHING  THE  SWEENEY  WTP  TO 
ASSESS  THE  PERFORMANCE  OF  INDIVIDUAL  UNIT  PROCESSES  FOR  PFAS  CONTROL  ALL 
SAMPLES  WERE  ANALYZED  WITHIN  7  DAYS  OF  RECEIPT  OF  THE  SAMPLES  AT  NC  STATE 
UNIVERSITY. 


>  *  Was  there  any  testing  performed  to  confirm  the  existence  after  2014? 

> 

>  EPA  COLLABORATORS  COLLECTED  SAMPLES  AGAIN  ON  DECEMBER  16,  2016.  A  CAPE  FEAR 
RIVER  SAMPLE  COLLECTED  NEAR  TAR  HEEL  EXHIBITED  A  GENX  CONCENTRATION  OF  172  NG/L. 


>  Was  this  run  on  537,  how  did  you  identify  GenX  within  this  method  and  where  did  you  get  the  GenX 
standard?  If  not  what  method  was  used? 

> 

>  WE  USED  AN  IN-HOUSE  LIQUID  CHROMATOGRAPHY  TANDEM  MASS  SPECTROMETRY  METHOD 
TO  DETERMINE  THE  CONCENTRATIONS  OF  GENX.  THE  ANALYTICAL  METHOD  IS  DESCRIBED  IN 
THE  ATTACHED  SUPPORTING  INFORMATION  OF  THE  2016  PAPER  BY  SUN  THE  INFORMATION 
DESCRIBES  THE  MASS  SPECTROMETER  SETTINGS  FOR  THE  IDENTIFICATION  OF  GENX  AND  THE 
OTHER  ETHERS.  THE  GENX  STANDARD  WAS  OBTAINED  FROM  WELLINGTON  LABS  AS 
DESCRIBED  UNDER  POINT  1 


>  *  We  understand  that  you  worked  with  EPA  (in  Research  Triangle  Park)  to  develop  the  test  method  Is 
this  correct? 


>  YES 
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>  *  Did  you  (NCSU)  perform  all  of  the  tests,  or  did  you  send  the  samples  to  a  lab  to  be  tested? 

> 

>  AN  NCSU  STUDENT  AND  POSTDOC  MEASURED  THE  GENX  CONCENTRATIONS  USING 
INSTRUMENTATION  AT  THE  EPA  LAB  IN  RESEARCH  TRIANGLE  PARK.  NO  SAMPLES  WERE  SENT 
TO  OUTSIDE  LABS. 


>  *  In  the  study  (Figure  2-Fate  of  Genx  through  the  plant)  it  appears  this  data  represents  results  from  a 
single  sampling  event  that  occurred  August  2014,  or  is  this  graph  produced  from  a  conglomeration  of 
multiple  samples? 

> 

>  FIGURE  2  REPRESENTS  THE  RESULTS  OF  A  SINGLE  SAMPLING  EVENT.  GRAB  SAMPLES  WERE 
COLLECTED  ON  AUGUST  18,  2014. 


>  *  Have  other  samples  been  taken  from  the  river  or  processes? 

> 

>  WE  COLLECTED  SAMPLES  ALONG  THE  CAPE  FEAR  RIVER  AND  AT  THE  SWEENEY  WTP  AT  THE 
END  OF  MAY  2017.  THESE  RESULTS  ARE  STILL  PENDING. 


>  *  Can  you  further  explain  figure  2b? 

> 

>  FIGURE  2B  ILLUSTRATES  THAT  IN  ADDITION  TO  GENX  (LABELED  PFPrOPrA),  HIGHLIGHTED  IN 
THE  DASHED  OVAL,  SIX  ADDITIONAL  PERFLUOROALKYL  ETHER  CARBOXYLIC  ACIDS  WERE 
DETECTED.  NO  ANALYTICAL  STANDARDS  WERE  AVAILABLE  FOR  THE  SIX  ADDITIONAL 
COMPOUNDS.  THEREFORE.  WE  CAN  ONLY  SHOW  THE  INSTRUMENT  RESPONSE  (PEAK  AREA) 
FOR  THESE  COMPOUNDS.  THREE  COMPOUNDS  (PFMOAA,  PF02HxA,  and  PF030A)  HAD  PEAK 

>  AREAS  THAT  WERE  2-113  TIMES  GREATER  THAN  THAT  OF  PFPrOPrA.  PEAK  AREA  IS 
PROPORTIONAL  TO  CONCENTRATION.  THESE  RESULTS  THEREFORE  SUGGEST  THAT  THE 
CONCENTRATIONS  OF  PFMOAA.  PF02HxA.  and  PF030A  ARE  SUBSTANTIALLY  HIGHER  THAN  THE 
CONCENTRATION  OF  GENX.  THE  GENX  CONCENTRATION  IN  THE  FINISHED  WATER  WAS  474 
NG/L  ON  AUGUST  18,  2014.  ALSO,  FIGURE  2B  ILLUSTRATES  THAT  THE  ADDITIONAL  ETHER 
COMPOUNDS  CANNOT  BE  REMOVED  BY  THE  WATER  TREATMENT  PROCESSES  EMPLOYED  AT 
THE  SWEENEY  WTP. 


>  Thanks, 

> 

>  Frank  Styers 

>  Office:  (910)  332-6670 

>  Cell  (910)  515-5952 

> 

>  From:  Detlef  Knappe  {mailto:knappe@ncsu.edu} 

>  Sent:  Tuesday.  June  13,  2017  12:27  AM 

>  To:  Ben  Kearns  <Ben.Kearns@cfpua.org><mailto:Ben.Kearns@cfpua.org> 

>  Cc:  Frank  Styers  <Ffank.Styefs@cfpua.org><mailto:Ffank.Styefs@cfpua.ofg>;  John  Malone 
<John.Ma]one@cfpua.org><mailto:John.Malone@cfpua.org> 

>  Subject:  Re:  Voice  mail 


>  Frank. 

> 

>  I  will  call  you  tomorrow  at  11:45. 

> 

>  Detlef 
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> 

>  On  6/12/17  6;30  PM,  Ben  Kearns  wrote: 

>  Hey  Detlef, 

> 

>  Hope  you  are  enjoying  the  conference! 

> 

>  Please  call  Frank  directly  (910-515-5952)  as  he  has  some  important  questions  from  the  executive  team 

> 

>  Thank  you, 

> 

> 

>  Ben  Kearns 

>  Sent  from  my  iPhone 

> 

[Quoted  text  hidden] 

>  E-mail:  knappe@rK:su.edu<manto:knappe@ncsu.edu> 

> 

>  Web  page:  http;//knappelab.wordpress.ncsu.edu/ 

> 

> 

> 

> 

>  — 

> 

>  Detlef  Knappe 

> 

>  Professor 

> 

>  319-E  Mann  Hall 

> 

>  Department  of  Civil,  Constaiction,  and  Environmental  Engineering 

>  North  Carolina  State  University 

> 

>  Campus  Box  7908 

> 

>  Raleigh,  NC  27695-7908 

> 

> 

> 

>  Phone:  919-515-8791 

> 

>  Fax:  919-515-7908 

> 

>  E-mail:  knappe@ncsu.edu<maJto:knappe@ncsu.edu> 

> 

>  Web  page:  http://knappelab.wofdpress.ncsu, edu/ 

> 

> 

> 

>  — 

> 

>  Detlef  Knappe 

> 

>  Professor 

> 

>  319-E  Mann  Hall 

> 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering 
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>  North  Caroftna  State  University 

> 

>  Campus  Box  7908 

> 

>  Raleigh,  NC  27695-7908 

> 

> 

> 

>  Phone;  919-515-8791 

> 

>  Fax;  919-515-7908 

> 

>  E-mail;  knappe@ncsu.edu<mailto;knappe@ncsu.edu> 

> 

>  Web  page;  http;//knappelab.wordpress.ncsu.edu/ 

>  <Ethers_Strynar_EST2015.pdf> 

>  <Ethers_Strynar_EST2015Sl.pdf> 

>  <PFECAs_Sun_ESTL2016_Sl.pdf> 


Confidentiality  Notice: 

The  information  contained  in  this  e-mail  transmittal  is  privileged  and  confidential  intended  for  the  addressee 
only.  If  you  are  neither  the  intended  recipient  nor  the  employee  or  agent  responsible  for  delivering  this 
e-mail  to  the  intended  recipient,  any  disclosure  of  this  information  in  any  way  or  taking  of  any  action  in 
reliance  on  this  information  is  strictly  prohibited.  If  you  have  received  this  e-mail  in  error,  please  notify  the 
person  transmitting  the  information  immediately. 

This  e-mail  message  has  been  scanned  and  cleared  by  MailMarshal  SMTP, 


milesfirm@gmail.com  <milesfirm@gmail.com>  Wed,  Jun  14,  2017  at  8:59  PM 

To:  George  House  <GHOUSE@brookspierce.com> 

Got  the  questions  sent  to  mike.  I  don't  know  what  time  tomorrow.  What  is  good  for  you.  Going  to  have  to 
work  on  resolution  depending  on  what  happens  but  could  also  due  Friday  morning  early  before  9  o  clock 
meeting 

Sent  from  my  iPhone 

[Quoted  text  hidden) 


George  House  <GHOUSE@brookspierce.com> 

To:  "milesfirtn@gmail.com"  <milesfirm@gmail.com> 

What  about  3pm? 

George  House 


BROOKS 


PIERCE 


Wed,  Jun  14,  2017  at  9:44  PM 


t:  336.271 .3114 
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f:  336.232.91 14 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


[Quoted  text  hidden] 
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Gmait 


Linda  Miles  <miiesfinn@gmaii.com> 


Fwd:  chemours  pres 

1 3  messages 


Beth  Eckert  <Beth.Eckert@cfpua.org>  Mon,  Jun  12,  2017  at  6;42  PM 

To:  Linda  Miles  <milesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce.com>,  Frank  Styers 
<Frank.Styers@cfpua.org>,  Jim  Flechtner  <jim.flechtner@cfpua.org>,  Carel  Vandermeyden 
<Carel.Vandermeyden@cfpua.org> 

PowerPoint  from  Chemours  via  Jim  Gregson. 

Beth  Eckert 

Begin  forwarded  message: 


From:  "Gregson,  Jim"  <jim.gregson@ncdenr.gov> 
To:  "Beth  Eckert"  <Beth.Eckerf@cfpua,org> 

Subject:  Fwd:  chemours  pres 


Jim  Gregson 

Regional  Supervisor 

Water  Quality  Regional  Operations  Section 
Division  of  Water  Resources 
Department  of  Environmental  Quality 

910.796,7215  Reception  Desk 
910.796.7386  Direct 
910.350.2004  Fax 
Jim.gregson@ncdenr.gov 

Wilmington  Regional  Office 

127  Cardinal  Drive  Ext 
Wilmington,  NC  28405 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 

Begin  forwarded  message: 


From:  'Young,  Sarah"  <sarah.young@ncdenr.gov> 

To:  "Karoly,  Cyndi"  <cyndi.karoly@ncdenr  gov>,  "Allen.  Trent" 
<trent.allen@ncdenr.gov>,  "Gregson,  Jim"  <jim.gregson@ncdenr.gov> 
Cc:  "Culpepper,  Linda"  <linda.culpepper@ncdenr.gov> 

Subject:  chemours  pres 


https;//mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=George.house%40b...  6/15/2017 
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Sarah  M.  Young 

Public  Information  Officer 

N.C.  Department  of  Environmental  Quality 

Division  of  Coastal  Management 

919-707-8604  office 
sarah.vounQ@ncdenr.Qov 


cid:image001  .png@01  D1 02AE.2E46C5 
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Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Lav/  and  may  be  disclosed  to  third  parties. 


2  attachments 


Chemours  GenX. 
1749K 


pptx 


^  ATT00001.htm 
1K 


Linda  Miles  <milesfirm@gmail.com>  Mon,  Jun  12. 2017  at  7:13  PM 

To;  George.house@brookspierce.com 

This  was  submitted  by  Chemours  to  DEQ.  Chemours  is  in  the  manufacturing  and  discharge  state  now . 

They  have  agreed  to  do  samples 

at  our  intake  and  submit  to  American  Lab  in  Denver.  The  State  is  also  going  to  take  Samples.  But  the 
State  claims  they  can  not  take  action  unless  EPA  sets  a  standard 

[Quoted  text  hidden] 


2  attachments 

ATT00001.htm 
IK 

Chemours  GenX.pptx 
1749K 


https://maiI.google.com/mail/u/0/?ui-2&ik=79b349a7c3&view=pt&q=George.house%40b...  6/1 5/20 1 7 


Gmail  -  Fwd:  chemours  pres 


Page  3  of  1 1 


Mail  Delivery  Subsystem  <mailer-daemon@googlemail.com>  Mon,  Jun  12,  2017  at  7-13  PM 

To:  milesfirm@gmail.com 


Message  not  delivered 

There  was  a  problem  delivering  your  message  to 

George.house@brookspierce.com  See  the  technical  details 
below,  or  try  resending  in  a  few  minutes. 


The  response  was: 

550  Rule  imposed  mailbox  access  for  George. house@brookspierce. com  refused 


Final-Recipient:  rfc822;  George.house@brookspierce.com 

Action:  foiled 
Status:  5.0.0 

Remote-MTA:  dns;  mail.brookspierce.com.  (66.194.121.51.  the  sen/erforthe 
domain  brookspierce.com.) 

Diagnostic-Code:  smtp;  550  Rule  imposed  mailbox  access  for  George, house@brookspierce  com  refused 
Last-Attempt-Date:  Mon,  12  Jun  2017  16:13:21  -0700  (PDT) 


- Forwarded  message - 

From:  Linda  Miles  <milesfirm@gmail,com> 

To:  George.house@brookspierce.com 
Co: 

Boo: 

Date:  Mon,  12  Jun  2017  19:13:19  -0400 
Subject:  Fwd:  chemours  pres 

This  was  submitted  by  Chemours  to  DEQ.  Chemours  is  in  the  manufacturing  and  discharge  state  now  . 
They  have  agreed  to  do  samples 

at  our  intake  and  submit  to  American  Lab  in  Denver.  The  State  is  also  going  to  take  Samples.  But  the 
State  claims  they  can  not  take  action  unless  EPA  sets  a  standard 

- Fon/varded  message - 

From:  Beth  Eckert  <Beth.Eckert@cfpua.org> 

Date:  Mon,  Jun  12, 2017  at  6:42  PM 
Subject:  Fwd:  chemours  pres 

To:  Linda  Miles  <mjlesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce.com>,  Frank  Styers 
<Frank,Styers@cfpua.org>,  Jim  Flechtner  <jim.flechtner@cfpua.org>,  Carel  Vandermeyden 
<Carel.Vandermeyden@cfpua.org> 


PowerPoint  from  Chemours  via  Jim  Gregson. 
Beth  Eckert 


https://mail.google.coni/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=George.house%40b...  6/15/2017 


Umail  -  1*  wd:  chemours  pres 
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Begin  forwarded  message: 


From:  "Gregson,  Jim"  <jim.gregson@ncdenr.gov> 
To:  "Beth  Eckerf'  <Beth,Eckert@cfpua.org> 

Subjec  —  Message  truncated  — 


Linda  Miles  <milesfirm@gmail.com> 

To:  GHOUSE  <GHOUSE@brookspierce.com> 


Mon.  Jun  12,  2017  at  7:14  PM 


presentation  from  Chemours  to  State 

- Forwarded  message - 

From:  Beth  Eckert  <Beth.Eckert@cfpua,org> 

Date:  Mon,  Jun  12,  2017  at  6:42  PM 
Subject:  Fwd:  chemours  pres 

GHOUSE  <GHOUSE@brookspierce.com>,  Frank  Styers 
Frank.Styers@cfpua.org>.  Jim  Flechtner  <jim.flechtner@cfpua.org>,  Carel  Vandermeyden 
<Carel.Vandermeyden@cfpua.org>  ^ 


[Quoted  text  hidden] 


2  attachments 

ATT00001.htm 

IK 

Chemours  GenX.pptx 
^  1749K 


Linda  Miles  <milesfirm@gmail.com> 

To:  GHOUSE  <GHOUSE@brookspierce.com> 


Mon,  Jun  12.  2017  at  7:15  PM 


State  said  they  could  only  get  voluntary  compliance  until  EPA  set  standards 

(Quoted  text  hidden] 


Just  got  out  of  meetings 


George  House  <GHOUSE@brookspierce.com> 

To:  Linda  Miles  <milesfirm@gmail.com> 

Cc:  "Beth  Eckert  (Beth.Eckert@cfpua.org)"  <Beth.Eckert@c^ua.org> 


Tue,  Jun  13,  2017  at  8:17  AM 


have  read  this  several  times.  Are  they  saying  they  have  5  or  more  different  GenX  waste  streams?  As 
you  note  from  my  discussion  yesterday,  I  think  the  Consent  Order  mandates  they  sample  each  process 

dri^Xwn'  the  App  which  I  will  read  as  I 


George  House 


https://raail.google.com/mail/u/0/?ui=2&ik-79b349a7c3&view=pt&q=George.house%40b...  6/15/2017 
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BROOKS 


t:  336.271.3114 
f:  336.232.9114 

2000  Renaissance  Plaza 
230  North  Elm  Street 
Greensboro,  NC  27401 
P.O.  Box  26000  (27420) 


From:  Linda  Miles  [mailto:milesfirm@gmail.com] 
Sent:  Monday,  June  12, 2017  7:15  PM 
To:  George  House  <GHOUSE@brookspierce.com> 
Subject:  Fwd:  chemours  pres 


presentation  from  Chemours  to  State 

- Forwarded  message - 

From;  Beth  Eckert  <Beth.Eckert@cfpua.org> 

Date:  Mon,  Jun  12,  2017  at  6:42  PM 
Subject:  Fwd:  chemours  pres 

To;  Linda  Miles  <miiesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce.com>,  Frank  Styers 
<Frank.Styers@cfpua.org>,  Jim  Flechtner  <jim.flechtner@cfpua.org>,  Care!  Vandermeyden 
<Carel.Vandermeyden@cfpua.org> 


PowerPoint  from  Chemours  via  Jim  Gregson. 
Beth  Eckert 


Begin  forwarded  message: 

From:  "Gregson,  Jim"  <jim  gregson@ncdenr  gov> 
To:  "Beth  Eckert"  <Beth.Eckert@cfpua.org> 

Sul^ect:  Fwd:  chemours  pres 


Jim  Gregson 

Regional  Supervisor 

Water  Quality  Regional  Operations  Section 
Division  of  Water  Resources 
Department  of  Environmental  Quality 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=George.house%40b...  6/15/2017 
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pres 

910.796,7215  Reception  Desk 
910.796.7386  Direct 
910.350.2004  Fax 
Jim.gregson@ncdenr.gov 

Wilmington  Regional  Office 

127  Cardinal  Drive  Ext 
Wilmington,  NC  28405 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 


Begin  forwarded  message: 

From;  "Young,  Sarah"  <sarah.young@ncdenr.gov> 

To:  "Karoly,  Cyndi"  <cyndi.karoly@rK:cienr.gov>,  "Allen,  Trent" 
<trent.allen@ncdenr.gov>,  "Gregson,  Jim"  <jim.gregson@ncdenr.gov> 
Cc:  "Culpepper,  Linda"  <linda.culpepper@ncdenr.gov> 

Subject:  chemours  pres 


Sarah  M.  Young 

Public  Information  Officer 

N.C.  Department  of  Environmental  Quality 

Division  of  Coastal  Management 

919-707-8604  office 
sarah.vouna@ncdenr.aov 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  pailies. 


https://mail.google.com/mail/u/0/?ui-2&ik:=79b349a7c3&vie\v=pt&q=George.house%40b...  6/15/2017 
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Confidentiality  Notice: 

The  information  contained  in  this  e-mail  transmittal  is  privileged  and  confidential  intended  for  the  addressee 
only.  If  you  are  neither  the  intended  recipient  nor  the  employee  or  agent  responsible  for  delivering  this 
e-mail  to  the  intended  recipient,  any  disclosure  of  this  information  in  any  way  or  taking  of  any  action  in 
reliance  on  this  information  is  strictly  prohibited.  If  you  have  received  this  e-mail  in  error,  please  notify  the 
person  transmitting  the  information  immediately. 

This  e-mail  message  has  been  scanned  and  cleared  by  MailMarshal  SMTP. 


milesfirm@gmail.com  <milesfirm@gmail.com>  Tue,  Jun  13,  2017  at  3:53  PM 

To:  patricia.kusek@lpl.com 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  George  House  <GHOUSE@brookspierce.com> 

Date:  June  13,  2017  at  8:17:56  AM  EDT 
To:  Linda  Miles  <milesfirm@gmail.com> 

Cc:  "Beth  Eckert  (Beth.Eckert@cfpua.org)"  <Beth.Eckert@cfpua.org> 

Subject:  RE:  chemours  pres 


[Quoted  text  hidden] 


milesfirm@gmaii.com  <milesfirm@gmail.com>  Tue,  Jun  13,  2017  at  4:22  PM 

To:  ww@woodywhitelaw.com 


Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  George  House  <GHOUSE@brookspierce.com> 

Date:  June  13,  2017  at  8:17:56  AM  EDT 
To:  Linda  Miles  <milesfirm@gmail.com> 

Cc:  "Beth  Eckert  (Beth, Eckert@cfpua.org)"  <Beth.Eckert@cfpua  org> 

Subject:  RE:  chemours  pres 


[Quoted  text  hidden] 


milesfirm@gmaii.com  <milesfirm@gmail.com>  Tue,  Jun  13,  2017  at  4:23  PM 

To:  Donna  Pope  <Donna.Pope@cfpua.org> 


https://mail.google.com/maiI/u/0/?ui=2&ik=79b349a7c3&view=pt&q==George.house%40b...  6/15/2017 


Cfmail  -  Jh'wd:  chemours  pres 
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Can  you  print  3  copies  please 
Sent  from  my  iPhone 
Begin  forwarded  message; 

From:  George  House  <GHOUSE@brookspierce.com> 

Date:  June  13,  2017  at  8:17:56  AM  EDT 
To:  Linda  Miles  <milesfirm@gmai).com> 

Cc.  Beth  Eckert  (Beth.Eckert@cfpua.org)"  <Beth.Eckert@cfpua.orq> 

Subject:  RE:  chemours  pres 


[Quoted  text  hidden] 


Linda  Miles  <milesfirm@gmail.com> 

To:  Donna  Pope  <Donna.pope@cfpua.org> 


Tue,  Jun  13,  2017  at  4:33  PM 


■  Fonwarded  message 


From;  Beth  Eckert  <Beth.Eckert@cfpua.org> 

Date;  Mon,  Jun  12,  2017  at  6:42  PM 
Subject:  Fwd:  chenraurs  pres 

To:  Linda  Miles  <milesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce.com>,  Frank  Stvers 
<Frank.Styers@cfpua,org>,  Jim  Flechtner  <jim.flechtner@cfpua.org>,  Carel  Vandermevden 
<Carel.Vandermeyden@cfpua.org>  ’ 


[Quoted  text  hidden] 


2  attachments 

ATT00001.htm 
^  IK 

Chemours  6enX.pptx 
^  1749K 


Woody  White  <ww@woodywhitelaw.com> 

To:  "milesfirm@gmail.com"  <milesfirm@gmail.com> 


Tue,  Jun  13,  2017  at  5:17  PM 


Please  resend. 

It  did  not  attach. 


Woody  White 
Woody  White  Law  PLLC 
2004  Eastwood  Rd.  -  Suite  201 
Wilmington,  N.C.  28403 


https://mail.google.coni/nmiVu/0/?ui=2&ik=79b349a7c3&vie™T,t&q=Geoi«e.house%40b...  6/15/2017 
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www.woodywhitelaw.com 
Office:  91 0-239-9585 
Fax:  910-679-4522 

♦Board  Certified  Specialist  in  State/Federal  Criminal  Law 
♦New  Hanover  County  Commissioner 


From:  milesfirm@gmail.com  [mailto:milesfirm@gmail.com] 

Sent:  Tuesday,  June  13,  2017  4:22  PM 

To:  Woody  White 

Subject:  Fwd:  chemours  pres 

[Quoted  text  hidden] 


milesfirm@gmail.com  <milesfirm@gmail.com> 

To:  Woody  White  <ww@woodywhitelaw.com> 

Trying  again.  I  printed  this  though  and  gave  you  a  copy  in  the  materials 


Let  me  know  if  it  doesn't  go  through 
Sent  from  my  iPhone 
Begin  forwarded  message: 


From:  Linda  Miles  <milesfirm@gmail.com> 
Date:  June  12,  2017  at  7:14:49  PM  EDT 
To:  GHOUSE  <GHOUSE@brookspierce.com> 

Subject:  Fwd:  chemours  pres 


[Quoted  text  hidden) 


a  Chemours  GenX.pptx 
1749K 


Woody  White  <ww@woodywhitelaw.com> 

To:  "milesfirm@gmail.com"  <milesfirm@gmail.com> 

Got  it. 

Thanks  Linda 


Tue,  Jun13,  2017  at  8:49  PM 


Tue,  Jun  13,  2017  at  8:50  PM 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=George.house%40b...  6/15/2017 
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Woody  White 

VW/w.  Woodywhitelaw.com 
910-239-9585 


>  On  Jun  13,  2017,  at  8;49  PM,  "milesfirm@gmail,com"  <milesfirm@gmail.com>  wrote: 

>  Trying  again.  [  printed  this  though  and  gave  you  a  copy  in  the  materiafs 

> 

>  Let  me  know  if  it  doesn't  go  through 

> 

>  Sent  from  my  iPhone 

> 

>  Begin  forwarded  message; 

> 

>  From:  Linda  Miles  <milesfirm@gmaiI.com<mailto:milesfirm@qmail  com» 

>  Date:  June  12.  2017  at  7:14:49  PM  EOT 

^  <GHOUSE@brookspierce  com<mailto:GHOUSE@brookspierce  com» 

>  Subject:  Fwd:  chemours  pres 

> 

>  presentation  from  Chemours  to  State 

>  - Fon/varded  message - 

>  From:  Beth  Eckert  <Beth.Eckert@cfpua.org<mailto:Beth.Eckert@cfpua  orq» 

>  Date:  Mon.  Jun  12,  201 7  at  6:42  PM 

>  Subject:  Fwd:  chemours  pres 

>  To:  Linda  Miles  <milesfirm@gmail  com<mailto:milesfirm@gmail  com»  GHOUSE 
<GHOUSE@brookspierce.com<mailto:GHOUSE@brookspierce.com»  Frank  Styers 
<Frank.Styers@cfpua.org<mailto:Frank.Styers@cfpuaorg»,  Jim  Flechtner 
<jim.flechtner@cfpua.org<mailto:jim  flechtner@cfpua.org».  Carel  Vandermeyden 
<Carel.Vandermeyden@cfpua.org<mailto:Carel.Vandermeyden@cfpua.org» 


>  PowerPoint  from  Chemours  via  Jim  Gregson. 

>  Beth  Eckert 

> 

>  Begin  forwarded  message: 


^  9''®9®‘^'^@f^cdenr.gov<mailto:jim.gregson@ncdenr.gov» 

>  To.  Beth  Eckerf  <Beth.Eckert@cfpua.org<mailto:Beth.Eckert@cfpua  orq» 

>  .Qi  ihiisi-t-  _  '=■1-  -  a 


Subject:  Fwd:  chemours  pres 


>  Jim  Gregson 

>  Regional  Supervisor 

>  Water  Quality  Regional  Operations  Section 

>  Division  of  Water  Resources 

>  Department  of  Environmental  Quality 

>  91 0.796. 7215<tel:91 0.796. 721 5>  Reception  Desk 

>  910.796. 7386<tel:910. 796. 7386>  Direct 

>  910.350.2004<tel:910.350.2004>  Fax 

>  Jim.gregson@ncdenr.gov<mailto:Jim.gregson@ncdenr.gov> 

>  Wilmington  Regional  Office 
>127  Cardinal  Drive  Ext 

>  Wilmington,  NC  28405 


https://maM.google.com/maiL'u/0/?ui=2&ik=79b349a7c3&view=pt&qK3eoree.hou.e%^^  6/15/2017 


Gmail  -  Fwd:  chemours  pres 
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>  [cid:] 

> 

>  Email  correspondence  to  and  from  this  address  is  subject  to  the 

>  North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 

> 

>  Begin  forwarded  message: 

> 

>  From:  "Young,  Sarah"  <sarah.young@ncdenr.gov<mailto:sarah.young@ncdenr.gov» 

>  To:  "Karoly,  Cyndi"  <cyndi.karoly@ncdenr.gov<mailto:cyndi.kafoly@ncdenr.gov»,  "Allen,  Trent" 
<trent.allen@ncdenr.gov<mailto:trent.allen@ncdenr.gov»,  "Gregson,  Jim" 
<jim.gregson@ncdenr.gov<mailto:jim.gregson@ncdenr.gov» 

>  Cc:  "Culpepper,  Linda"  <linda.culpepper@ncdenr.gov<mailto:linda.culpepper@ncdenr.gov» 

>  Subject:  chemours  pres 

> 

> 

> 

>  Sarah  M.  Young 

>  Public  Information  Officer 

>  N.C.  Department  of  Environmental  Quality 

>  Division  of  Coastal  Management 

> 

>  919-707-8604<tel:<919)%20707-8604>  office 

>  sarah.young@ncdenr.gov<mailto:sarah.young@ncdenr.gov> 

> 

> 

>  [cid:image001  .png@01  D102AE.2E46C510] 

> 

>  Email  correspondence  to  and  from  this  address  is  subject  to  the 

>  North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 

> 

> 

>  <Chemours  GenX,pptx> 


https://mail.google.coin/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=George.house%40b,..  6/15/2017 


DENR/DWQ 

FACT  SHEET  FOR  NPDES  PERMIT  DEVELOPMENT 

NPDES  No.  NC0003573 


Facility  Infotmarion 

Applicant/Facility  Name: 

E.I.  DuPont  de  Nemours  &  Co  -  DuPont  Fayetteville  Works 

Applicant  Address: 

22828  NC  Hwy  87W,  Fayetteville,  NC  28306-7332 

Facility  Address: 

22828  NC  Hwy  87W,  Fayetteville,  NC  28306-7332 

Permitted  Flow  (MGD): 

2  MGD  —  WWTP  (Outfall  001  -external) 

Type  of  Waste: 

Industrial 

Facility  Classification: 

III 

Permit  Status: 

Renewal 

County: 

Bladen 

Miscellaneous 

Receiving  Stream: 

Cape  Fear  River 

Regional  Office: 

Fayetteville 

Stream  Classification: 

C,  WS-IV 

USGS  Quad; 

Duart 

303(d)  Listed? 

No 

Permit  Writer; 

Sergei  Chemikov 

Basin/ Subbasin: 

03-06-16 

Date: 

08/09/2011 

Drainage  Area  (mi^: 

4790 

•  -.t  - 

Summer  7Q10  (cfs) 

791 

Winter  7Q10  (cfs): 

30Q2  (cfs) 

Average  Flow  (cfs): 

5676 

IWC  (%): 

3.3  % 

Lat.  34"  50’ 18”  N  Long.  78°  49’ 47”  W 

Summaty: 

E.I.  DuPont  de  Nemours  &  Co  submitted  a  permit  renewal  application  on  May  2,  2011  for  the  renewal  of  its 
NPDES  permit.  The  DuPont  Fayetteville  Works  manufacturing  facihty  includes  the  Butacite®  plant,  the  Nafion® 
plant,  the  Teflon®  plant,  and  the  APFO  plant.  A  new  process  was  added  m  2011  to  produce  Polyvinyl  Fluoride 
(PVF)  resins.  The  process  wastewaters  generated  from  the  new  facility  will  be  treated  in  the  existing  treatment 
plant.  ® 

Manufacturing  Facilities: 

Buticite®  Manufacturing 

•  DuPont™  Buticite®  Interlayer  plastic  sheeting  -  This  is  the  final  product  used  in  safety  glass  such  as 
automobile  windshields. 

Butacite®  is  manufactured  in  large  rolls  and  shipped  out  in  refrigerated  trucks  to  glass  manufacturers. 
The  refrigeration  is  a  requirement  as  butacite  sticks  to  itself  at  temperatures  above  60°F. 

•  Polyvinyl  butyral  (PVB)  resin  -  the  resin  is  shipped  to  other  DuPont  facilities  for  final  processing. 
Wastewaters  generated  at  this  facility  are  treated  in  the  on-site  wastewater  treatment  plant. 

Nafion®  Manufacturing 

Five  products  are  manufactured  at  the  Nafion®  manufacturing  facility: 

•  DuPontTM  Nafion®  membrane  -  a  plastic  film  used  in  the  chloroalkah  industry  and  in 
electrochemical  fuel  cells; 
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•  Nafion®  resins  —  ultimately  extruded  into  a  finished  film; 

•  Nafion®  solution  —  generated  during  the  production  of  resin; 

•  FLPR  vinyl  ether  monomers  —  shipped  to  other  DuPont  locations  to  produce  various  fluorochemical 
products  such  as  DuPont™  Teflon®. 

•  HFPO  monomers  —  shipped  to  other  DuPont  locations  to  produce  various  fluorochemical  products 
such  as  DuPont™  Teflon®. 

Wastewaters  generated  at  this  facility  are  neutralhied  and  treated  in  the  on-site  WWTP. 

PPA  Manufacturing 

The  processing  aids  produced  in  this  units  are  used  to  produce  fluoropolymers  and  fluorinated  telomers  that  are 
shipped  to  other  DuPont  facilities.  This  facility  was  started  up  in  November  2002. 

Wastewaters  generated  in  this  process  are  collected  and  shipped  off-site  for  disposal. 

Sentry  Glass  Plus®  Manufacturing 

DuPont™  Sentry  Glass  Plus®  -  this  is  an  ionoplast  interlayer  laminate  used  for  laminated  safety  glass  in  side, 
rear,  and  overhead  automobile  windows.  It  is  also  used  in  architectural  apphcations  desiring  safety  glass. 

This  manufacturing  process  started  in  June  2005.  No  process  wastewaters  are  generated  from  this  process.  Non- 
contact  cooling  water  is  discharged  to  Outfall  002. 

Proposed  PVF-3  Manufacturing 

This  facility  will  produce  Pohvinyl  fluoride  resins  (PVF)  and  is  expected  to  start  production  in  2013.  The 
manufacturing  facility  will  be  located  near  the  existing  PVF-1  and  PVF-2  manufacturing  processes.  PVF  is  used  in 
DuPont™  Tedlar®  fluoropolymer  film  manufactured  at  other  DuPont  facilities.  Tedlar®  is  used  in  the 
photovoltaic  industry  in  photovoltaic  cells  and  the  aircraft  industry  for  interior  cabin  surfaces,  as  well  as  other 
uses. 

The  PVF-1  facility  began  operation  during  September  2007,  the  PVF-2  facility  began  operation  during  June  2010. 
Process  wastewater  generated  from  this  manufacturing  facility  is  treated  in  the  WWTP.  Non-contact  cooling 
water,  condensate  and  stormwater  will  be  discharged  to  Outfall  002. 

Wastewater  Treatment: 

Process  wastewaters  and  stormwater  from  process  areas  are  collected  in  sumps  in  the  respective  manufacturing 
areas  and  conveyed  via  gravity  sewers  to  the  wastewater  treatment  plant.  Sanitary  sewage  is  conveyed  separately  to 
the  WWTP. 

The  treatment  system  discharges  through  Outfall  001  to  the  main  discharge  chaimel.  Non-process  cooling  waters 
and  stormwater  are  conveyed  to  ditches  and  discharged  to  the  main  discharge  channel.  The  combined  flows  are 
discharged  through  Outfall  002  to  the  Cape  Fear  River  below  Lock  and  Dam  #3. 

Effluent  Guidelines: 

DuPont’s  Fayetteville  Works  is  regulated  under  the  Organic  Chemicals,  Plastics  and  Synthetic  Fibers  Category,  40 
CFR  414  Subpart  D.  These  guidelines  apply  to  products  manufactured  under  SIC  codes  2869  and  2821.  SIC  code 
2869  includes  Nafion®  solution.  Vinyl  Ether  and  HFPO  monomers  manufacturing.  SIC  code  2821  includes 
Teflon®  resin,  polyvinyl  fluoride  resin,  polyvinyl  butyral  resin  and  Nafion®  resin  manufacturing.  Manufacturing 
of  Nafion  membrane,  Butacite®  sheeting  and  Sentry  Glass  plus  are  classified  as  SIC  code  3081  which  is  not 
regulated  by  the  OCPSF  guidelines. 

Regulated  process  flow  for  Outfall  001  is  approximately  0.9  MGD.  This  flow  includes  the  flow  from  PVF 
manufacturing  process. 

EG  limits  -  Subpart  D  -  Thermoplastic  Resins,  414.41 

Limits  are  calculated  by  multiplying  the  allocation  from  the  effluent  guidelines  by  8.34  (conversion  factor)  and  by 
OCPSF  process  flow. 
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Paraiafe^  JifeKitaum 


litnitatipas 
concentration) 

I 

,;fe  Monthly 


Effluent  lamitations 
(Mass  Hmits) 


Domestic  WW 
(mass  ittjits) 


(mass;  limits) 


Daily  Monthly  Daily  Monthly 

Maximum  Average  Maximum  Average 

(Ib/iday)  (Ib/day)  {m/day)  (Ib/day) 


Daily  Monthly  Daily  Monthly 

Maximum  Average  Maximum  Average 


Process  flow  -  0.9025  MGD.  '  ^  ^ ^ - 

Compliance  Summary: 

During  the  review  period  (2007-201 1)  the  facility  did  not  receive  any  Notices  of  Violation. 

mole  Effluent  Toxicity  -  The  permit  requires  a  quarterly  chronic  test  at  3.3  %.  The  facihty  passed  all  the  tests 
during  the  previous  permit  term  (please  see  attached). 

Reasonable  Potential  Analysis  (RPA): 

The  RPA  was  conducted  for  F,  please  see  attached. 

Instteam  data  review: 

^ere  are  momtoring  stations  m  the  Cape  Fear  River  upstream  (B8301000)  and  downstream  (B8302000)  of  the 
discharge.  Data  from  the  monitoring  stations  indicates  no  noticeable  impact  from  the  discharge. 

SUMMARY  OF  PROPOSED  CHANGES: 

•  One  clarifier  was  added  to  the  description  of  the  treatment  facility. 

•  The  permit  limits  have  recalculated  based  on  the  latest  OCPSF  production  information  in  accordance 
with  the  40  CFR  414  Subpart  D. 

•  The  limits  for  Cr,  Cu,  CN,  Pb,  Ni,  and  Zn  were  added  to  the  permit  in  accordance  with  the  40  CFR  414 
Subpart  D. 

•  The  limit  for  F  was  removed  from  the  permit  based  on  the  statistical  analysis  of  the  effluent  data  and  the 
momtonng  was  reduced  to  quarterly.  The  instream  monitoring  for  F  was  removed  firom  the  permit. 

PROPOSED  SCHEDULE  FOR  PERMIT  ISSUANCE 

Draft  Permit  to  Public  Notice:  August  31,  201 1 

Permit  Scheduled  to  Issue:  October  24,  201 1 


cleL!rt,  TO  please  contact  Setgd 

Changes  in  the  Fin  at.  Pfriutt: 


Tertiary  filters  were  removed  from  the  description  of  the  wastewater  treatment  facihties. 
Classification  of  the  receiving  stream  was  changes  to  Class  C,  WS-IV. 

Cooling  tower  blowdown  was  added  to  the  description  of  waste  streams. 

Chronic  toxicity  monitoring  requirement  was  moved  to  the  Outfall  002. 
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North  Carolina  Department  of  Environmental  Quality 

Pat  McCrory 
Governor 


Donald  R.  van  der  Vaart 
Secretary 


October  28,  2015 


Mr.  Michael  Johnson,  PE 
Environmental  Manager 
The  Chemours  Company  FC,  LLC 
22828  NC  Highway  87  W 
Fayetteville,  NC  28306-7332 


Subject:  NPDES  Permit  Modification 

Permit  NC0003573 
Ownership  Change 
Bladen  County 
Class  II  Facility 

Dear  Mr.  Johnson: 


Division  personnel  have  reviewed  and  approved  your  request  for  permit  modification  of  the  subject  permit 
to  redect  new  facihty  ownership  effective  July  1,  2015.  Accordingly,  we  are  enclosing  modified  pages  to 
re  ect  the  new  ownership.  Please  insert  these  modified  pages  into  your  current  permit.  A  complete  review 
of  this  permit  will  be  conducted  with  your  next  permit  renewal  in  2016.  This  permit  modification  is  issued 
pursuant  to  the  requirements  of  North  Carolina  General  Stamte  143-215.1  and  the  Memorandum  of 
greement  between  North  Carolina  and  the  U.S.  Environmental  Protection  Agency  dated  October  15,  2007 
(or  as  subsequendy  amended).  If  you  have  any  questions,  feel  free  to  contact  me  at  919-807-6390  or  via  emgi) 
at  tom.belQick@jicdenr.gov. 


Sincerely, 


S.  Jay  Zimmerman.  P.G. 

Director,  Division  of  Water  Resources 


cc:  NPDES  Files 

Central  Files 

Ecopy: 

EPA  Region  4 

DWR  Fayetteville  Regional  Office/Water  Quality 
DWR  Aquatic  Toxicology 


1601  Mail  Service  Center,  Raleigh,  North  Carolina  27699-1601 
Phone;  919^707-86001  Internet:  www.ncdenf.gov 


An  Equal  Opportunity  \  Aliimialive  Action  Employer 


Permit  NC0003573 


STATE  OF  NORTH  CAROLINA 
DEPARTMENT  OF  ENVIRONMENTAL  QUALITY 
DIVISION  OF  WATER  RESOURCES 

NPDES  PERMIT 

TO  DISCHARGE  WASTEWATER  UNDER  THE 

NATIONAL  POLLUTANT  DISCHARGE  ELIMINATION  SYSTEM 


In  cornpliance  with  the  provisions  of  North  Carolina  General  Statute  143-215.1  other  lawful  standards  and 

Management  Commission,  and  the 


The  Chemours  Company  FC,  LLC 

IS  hereby  authorized  to  discharge  wastewater  and  stormwater  from  a  facility  located  at 


Chemours  Company-  Fayetteville  Works 
22828  NC  Highway  87  W 
Fayetteville 
Bladen  County 


Fear  River  In  the  Cape  Fear  River  Basin  In  accordance  with  effluent 
limitations,  monitoring  requirements,  and  other  conditions  set  forth  in  Parts  I,  II,  III,  and  IV  hereof. 


The  permit  modification  shall  become  effective  July  1,  2015. 


This  permit  and  the  authorization  to  discharge  shall  expire  at  midnight  on  October  31,  2016. 


Signed  this  day  October  28,  2015. 


S.  Jay  Zimmerman,  P.G.  ^  ^ 

Director,  Division  of  Water  Resources 

By  Authority  of  the  Environmental  Management  Commission 


Permit  NC0003573 

SUPPLEMENT  TO  PERMIT  COVER  SHEET 


All  previous  NPDES  Permits  issued  to  this  facility,  whether  for  operation  or  discharge  are  hereby  revoked,  and  as 
of  this  issuance,  any  previously  issued  permit  bearing  this  number  is  no  longer  effective.  Therefore,  the  exclusive 
authority  to  operate  and  discharge  from  this  facility  arises  under  the  permit  conditions,  requirements,  terms,  and 
provisions  included  herein. 


The  Chemours  Company  FC,  LLC 


is  hereby  authorized  to: 


1 .  Continue  to  operate  existing  wastewater  treatment  facilities  consisting  of; 

•  equalization; 

•  neutralization: 

•  aerated  pre-digester  tank; 

•  nutrient  feed  system; 

•  aeration  tank; 

•  three  clarifiers; 

•  effluent  flow  measurement; 

•  DAF  unit; 

•  rotary  filter  for  sludge  thickening; 

•  sludge  pump; 

•  sludge  filter  press;  and 

•  steam  heated  sludge  dryers. 


2.  Discharge  treated  process  wastewater  from  Butacite®,  Nafion®,  SentryGlas®,  and  PVF 
(polyvinyl  fluoride  resin),  process  stormwater,  sanitary  wastewater,  and  co-neutralized  regenerate 
from  said  treated  facilities  through  internal  outfall  001; 


Discharge  stormwater,  non-contact  cooling  water,  boiler  blowdown  and  condensate,  cooling 
tower  blowdown,  and  treated  wastewater  effluent  from  001,  through  outfall  002  at  the  location 
specified  on  the  attached  map  into  the  Cape  Fear  River,  a  class  C,  WS-IV  water  in  the  Cape  Fear 
River  Basin. 


3. 


Permit  NC0003573 


A.  (1 )  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS 

frnm  ®  u  expiration  date,  the  Permittee  is  authorized  to  discharge 

from  Outfall  001.  Such  discharges  shall  be  limited  and  monitored  by  the  Permittee  as  specified  below:  ^ 


PARAMETER 


Flow  (MGD) 


BOD„  20“  C 


Total  Suspended  Solids 


Temperature 


Oil  &  Grease 


pH 


40  CFR  414  Subpart  I 


EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


182.6  Ibs/day  I  484.7  Ibs/day 


303.1  Ibs/day  |  981.5  Ibs/day 


Between  6.0  and  9.0  Standard  Units 


3/Week 


3/Week 


Weekly 


Monthly 


3/Week 


Recording 


Composite 


Composite 


Sample 

Location 


Effluent 


Effluent 


Effluent 


Effluent 


Effluent 


Effluent 


See  Condition  A.  (2) 


THERE  SHALL  BE  NO  DISCHARGE  OF  FLOATING  SOLIDS  OR  VISIBLE  FOAM  IN  OTHER  THAN  TRACE  AMOUNTS. 


A.  (2)  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS  -  SUBPART  I 

iTmftLTonc  anJ^®  ^^te  of  this  permit  and  lasting  through  the  expiration  date,  the  Permittee  shall  comply  with  the 

limitations  and  monitonng  frequencies  established  below  at  outfall  001: 


PARAMETER 


EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


Permit  NC0003573 


ikmm 

Daily 

Maximum' 

iimi 

Sample 

Location 

Acenaphthene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Acenaphthylene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Acrylonitrile 

0.723 

1.821 

See  Note  2 

Grab 

Effluent 

Anthracene 

0.166 

12.8  ug/L 

See  Note  2 

Grab 

Effluent 

Benzene 

0.278 

1.024 

See  Note  2 

Grab 

Effluent 

Benzo(a)anthracene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

3,4-Ben2ofluoranthene 

0.173 

0.459 

See  Note  2 

Grab 

Effluent 

Benzo  (k)  fluoranthene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Benzo(a)pyrene 

0.173 

0.459 

See  Note  2 

Grab 

Effluent 

Bis(2-ethylhexyl)  phthalate 

0.775 

2.100 

See  Note  2 

Grab 

Effluent 

Carbon  Tetrachloride 

0.135 

0.286 

See  Note  2 

Grab 

Effluent 

Chlorobenzene 

0.113 

0.211 

See  Note  2 

Grab 

Effluent 

Chloroethane 

0.783 

2.017 

See  Note  2 

Grab 

Effluent 

Chloroform 

0.158 

0.346 

See  Note  2 

Grab 

Effluent 

2-Chlorophenol 

0.233 

0.738 

See  Note  2 

Grab 

Effluent 

Chrysene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Di-n-butyl  phthalate 

0.203 

0.429 

See  Note  2 

Grab 

Effluent 

1 ,2-Dichloroben2ene 

0.580 

1.227 

See  Note  2 

Grab 

Effluent 

1 ,3  -Dichlotobenzene 

0.233 

0.331 

See  Note  2 

Grab 

Effluent 

1 ,4-Dichlorobenzene 

0.113 

0.211 

See  Note  2 

Grab 

Effluent 

1 , 1  -Dichloroethane 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

1 ,2-Dichloroethane 

0.512 

1.588 

See  Note  2 

Grab 

Effluent 

1 ,1  -Dichloroethylene 

0.120 

0.188 

See  Note  2 

Grab 

Effluent 

1 ,2-trans-Dichloroethylene 

0.158 

0.406 

See  Note  2 

Grab 

Effluent 

2,4-Dichlorophenol 

0.294 

0.843 

See  Note  2 

Grab 

Effluent 

1 ,2-Dichloropropane 

1.152 

1.731 

See  Note  2 

Grab 

Effluent 

1 ,3-Dichloropropylene 

0.218 

0.331 

See  Note  2 

Grab 

Effluent 

Diethyl  phthalate 

0.610 

1.528 

See  Note  2 

Grab 

Effluent 

2,4-Dimethylphenol 

0.135 

0.271 

See  Note  2 

Grab 

Effluent 

Dimethyl  phthalate 

0.143 

0.354 

See  Note  2 

Grab 

Effluent 

4,6-Dinitro-o-ctesol 

0.587 

2.085 

See  Note  2 

Grab 

Effluent 

2,4-Dinitrophenol 

0.534 

0.926 

See  Note  2 

Grab 

Effluent 

2,4-Dinitrotoluene 

0.851 

2.145 

See  Note  2 

Grab 

Effluent 

2,6-Dinitrotoluene 

1.919 

12.3  ug/L 

See  Note  2 

Grab 

Effluent 

Ethylbenzene 

0.241 

0.813 

See  Note  2 

Grab 

Effluent 

A.  (2)  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS  -  SUBPART  I  (CONTUNUED) 

Beginning  on  the  effective  date  of  this  permit  and  lasting  through  the  expiration  date,  the  Permittee  shall  comply  with  the 
limitations  and  monitoring  frequencies  established  below  at  outfall  001: 


PARAMETER 


EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


Permit  NC0003573 


Monthly 

Average' 

Daily 

Maximum' 

Sample 

Location 

Fluoranthene 

0.188 

28.2  ug/L 

See  Note  2 

Grab 

Effluent 

Fluorene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Flexachlorobenzene 

0.113 

0.5  pg/L 

Annually’ 

Grab 

Effluent 

Hexachlorobutadiene 

0.151 

0.369 

See  Note  2 

Grab 

Effluent 

Flexachloroe  thane 

0.158 

0.406 

See  Note  2 

Grab 

Effluent 

Methyl  Chloride 

0.647 

1.430 

See  Note  2 

Grab 

Effluent 

Methylene  Chloride 

0.301 

0.670 

See  Note  2 

Grab 

Effluent 

Naphthalene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Nitrobenzene 

0.203 

0.512 

See  Note  2 

Grab 

Effluent 

2-Nitrophenol 

0.309 

0.519 

See  Note  2 

Grab 

Effluent 

4-Nitrophenol 

0.542 

0.933 

See  Note  2 

Grab 

Effluent 

Phenanthrene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Phenol 

0.113 

0.196 

See  Note  2 

Grab 

Effluent 

Pyrene 

0.188 

0.504 

See  Note  2 

Grab 

Effluent 

Tetrachloroethylene 

0.166 

0.422 

See  Note  2 

Grab 

Effluent 

Toluene 

0.196 

0.602 

See  Note  2 

Grab 

Effluent 

1 ,2,4-Trichlorobenzene 

0.512 

1.054 

See  Note  2 

Grab 

Effluent 

1,1,1  -Trichloroethane 

0.158 

0.406 

See  Note  2 

Grab 

Effluent 

1 , 1 ,2-Trichloroethane 

0.158 

0.406 

See  Note  2 

Grab 

Effluent 

Trichloroethylene 

0.158 

0.406 

See  Note  2 

Grab 

Effluent 

Vinyl  Chloride 

0.783 

2.017 

See  Note  2 

Grab 

Effluent 

Total  Chromium 

8.355 

20.849 

Annually 

Grab 

Effluent 

Total  Copper 

10.914 

25.441 

Annually 

Grab 

Effluent 

Total  Cyanide 

3.161 

9.032 

See  Note  2 

Grab 

Effluent 

Total  Lead 

2.409 

5.194 

See  Note  2 

Grab 

Effluent 

Total  Nickel 

12.720 

29.957 

Annually 

Grab 

Effluent 

Total  Zinc 

7.903 

19.645 

Annually 

Grab 

Effluent 

Notes: 

1 .  All  units  are  Ibs/day  unless  othenvise  noted. 

2.  Monitoring  for  the  specified  parameters  has  been  waived  based  on  a  demonstration  made  by  the  Permittee  in  accordance 
with  40  CFR  122.44(a)(2)(i).  This  waiver  is  good  only  for  the  term  of  the  permit.  Please  note  that  any  exceedence  of  the 
effluent  limitations  found  herein  shall  be  considered  a  permit  violation  subject  to  appropriate  enforcement  action. 

3.  The  most  sensitive  analytical  method  available  shall  be  employed  for  determining  the  presence  of 
hexachlorobenzene  in  the  effluent. 

A.  (3)  EFFLUENT  LIMITATIONS  AND  MONITORING  REQUIREMENTS 

Beginning  on  the  effective  date  of  this  permit  and  lasting  through  the  expiration  date,  the  Permittee  is  authorized  to  discharge 

from  Outfall  002  (boiler  blowdown,  once-through  cooling  water,  and  treated  wastewater  from  outfall  001)  Such 

discharges  shall  be  limited  and  monitored  by  the  Permittee  as  specified  below: 


PARAMETER 


EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


Permit  NC0003573 


Daily  Maximum 

Sample 

Location' 

Flow  (MGD) 

Continuous 

Recording 

Effluent  or 
Influent 

Temperature,  °C 

See  Note  2 

Daily’ 

Grab 

Effluent, 

Upstream, 

Downstream 

BODs,  20°C 

Quarterly 

Composite 

Effluent 

COD 

Quarterly 

Composite 

Effluent 

Fluoride  (ug/L) 

Quarterly 

Grab 

Effluent 

Dissolved  Oxygen 

Weekly 

Grab 

Upstream, 

Downstream 

PFOA- 

Monthly 

Grab 

Effluent 

Total  Phosphorus 

Monthly 

Composite 

Effluent 

Total  Nitrogen 
(NO2+NO3+TKN) 

Monthly 

Composite 

Effluent 

Conductivity 

Weekly 

Grab 

Upstream, 

Downstream 

Chronic  Toxicity 

See  Note  5 

Quarterly 

Composite 

Effluent 

pH 

Between  6.0  and  9.0  Standard  Units 

3/Week 

Grab 

Effluent 

Notes: 


2. 


3. 


4. 


H^Sfng  «00  feat 

As  a  participant  in  the  Middle  Cape  Fear  River  Basin  Association,  the  instream  monitoring  requirements  as  stated  above 

Tn Jrefm  monftori^?  membership  in  the  agreement  be  terminated,  you  shall  notify  the  Division  immediatel^and  the 
instream  monitoring  requirements  specified  in  your  permit  shall  be  reinstated.  ^ 

m^rel^aS-C  and‘in  ‘’ft  temperature  of  the  receiving  stream  of 

more  than  2.8  C  and  in  no  case  cause  the  ambient  water  temperature  to  exceed  32‘’C  ® 

'*™Mr=ture  sampling  shall 

hiay  be  sampled  for  PFOA  on  a  monthly  basis  and 
reported  as  an  upstream  parameter  in  DWQ  Form  -  MR-3  un  a  monmiy  oasis  ana 

Chrorjic  Toxicity  (Ceriodaphnia)  P/F  @  3.3%  February,  May,  August,  November;  see  condition  A.  (4)  of  this  oermit  The 
compliance  monitonng  point  for  chronic  toxicity  shall  be  downstream  of  the  confluence  of  outfall  001  and  002. 


THERE  SHALL  BE  NO  DISCHARGE  OF  FLOATING  SOLIDS  OR  VISIBLE  FOAM  IN  OTHER  THAN  TRACE  AMOUNTS. 


A.  (4)  CHRONIC  TOXICITY  PERMIT  LIMIT  (QUARTERLY)  -  outfall  002 


The  effluent  discharge  shall  at  no  time  exhibit  observable  inhibition  of 
dubia  at  an  effluent  concentration  of  3.3%. 


reproduction  or  significant  mortality  to  Ceriodaphnia 


rorinww.'*  shall  ^rform  at  a  minimum,  quarterly  monitoring  using  test  procedures  outlined  in  the  “North  Carolina 


Permit  NC0003573 


If  the  test  procedure  performed  as  the  first  test  of  any  single  quarter  results  in  a  failure  or  ChV  below  the  permit  limit,  then 
multiple-concentration  testing  shall  be  performed  at  a  minimum,  in  each  of  the  two  following  rfionths  as  described  in  “North 
Carolina  Phase  II  Chronic  Whole  Effluent  Toxicity  Test  Procedure"  (Revised-February  1998)  or  subsequent  versions. 

The  chronic  value  for  multiple  concentration  tests  will  be  determined  using  the  geometric  mean  of  the  highest  concentration 
having  no  detectable  impairment  of  reproduction  or  survival  and  the  lowest  concentration  that  does  have  a  detectable 
impairment  of  reproduction  or  survival.  The  definition  of  “detectable  impairment,”  collection  methods,  exposure  regimes,  and 
further  statistical  methods  are  specified  in  the  “North  Carolina  Phase  II  Chronic  Whole  Effluent  Toxicity  Test  Procedure” 
(Revised-February  1998)  or  subsequent  versions. 

All  toxicity  testing  results  required  as  part  of  this  permit  condition  will  be  entered  on  the  Effluent  Discharge  Monitoring  Form 
(MR-1 )  for  the  months  in  which  tests  were  performed,  using  the  parameter  code  TGP3B  for  the  pass/fail  results  and  THP3B  for 
the  Chronic  Value.  Additionally,  DWQ  Form  AT-3  (original)  is  to  be  sent  to  the  following  address: 

Attention:  Environmental  Sciences  Section 

North  Carolina  Division  of  Water  Quality 

1621  Mail  Service  Center 

Raleigh,  North  Carolina  27699-1621 

Completed  Aquatic  Toxicity  Test  Forms  shall  be  filed  with  the  Environmental  Sciences  Section  no  later  than  30  days  after  the 
end  of  the  reporting  period  for  which  the  report  is  made. 

Test  data  shall  be  complete,  accurate,  include  all  supporting  chemical/physical  measurements  and  all  concentration/response 
data,  and  be  certified  by  laboratory  supervisor  and  ORC  or  approved  designate  signature.  Total  residual  chlorine  of  the 
effluent  toxicity  sample  must  be  measured  and  reported  if  chlorine  is  employed  for  disinfection  of  the  waste  stream. 

Should  there  be  no  discharge  of  flow  from  the  facility  during  a  month  in  which  toxicity  monitoring  is  required,  the  permittee  will 
complete  the  information  located  at  the  top  of  the  aquatic  toxicity  (AT)  test  form  indicating  the  facility  name,  permit  number, 
pipe  number,  county,  and  the  month/year  of  the  report  with  the  notation  of  “No  Flow”  in  the  comment  area  of  the  form.  The 
report  shall  be  submitted  to  the  Environmental  Sciences  Section  at  the  address  cited  above. 

Should  the  permittee  fail  to  monitor  during  a  month  in  which  toxicity  monitoring  is  required,  monitoring  will  be  required  during 
the  following  month. 

Should  any  test  data  from  this  monitoring  requirement  or  tests  performed  by  the  North  Carolina  Division  of  Water  Quality 
indicate  potential  impacts  to  the  receiving  stream,  this  permit  may  be  re-opened  and  modified  to  include  alternate  monitoring 
requirements  or  limits. 

NOTE:  Failure  to  achieve  test  conditions  as  specified  in  the  cited  document,  such  as  minimum  control  organism  survival, 
minimum  control  organism  reproduction,  and  appropriate  environmental  controls,  shall  constitute  an  invalid  test  and  will 
require  immediate  follow-up  testing  to  be  completed  no  later  than  the  last  day  of  the  month  following  the  month  of  the  initial 
monitoring. 


A.  (5)  RE-OPENER  CONDITION 

This  permit  shall  be  modified,  or  revoked  and  reissued  to  incorporate  additional  toxicity  limitations  and  monitoring 
requirements  in  the  event  toxicity  testing  or  other  studies  conducted  on  the  effluent  or  receiving  stream  indicate  that 
detrimental  effects  may  be  expected  in  the  receiving  stream  as  a  result  of  this  discharge. 


A.  (6)  BIOCIDE  Condition 

The  permittee  shall  not  use  any  biocide  except  those  approved  in  conjunction  with  the  permit  application.  The  permittee  shall 
notify  the  Director  in  writing  not  later  than  ninety  (90)  days  prior  to  instituting  use  of  any  additional  biocide  used  in  cooling 
systems  which  may  be  toxic  to  aquatic  life  other  than  those  previously  reported  to  the  Division  of  Water  Quality.  Such 
notification  shall  include  completion  of  Biocide  Worksheet  Form  101  and  a  map  locating  the  discharge  point  and  receiving 
stream. 


Pat  McCrory 
Governor 


North  Carolina  Department  of  Environmental  Quality 


Donald  R,  van  der  Vaart 
Secretary 


October  28, 2015 


Mr.  Michael  Johnson,  PE 
Environmental  Manager 
The  Chemours  Company  FC,  LLC 
22828  NC  Highway  87  W 
Fayetteville,  NC  28306-7332 


Dear  Mr.  Johnson: 


Subject:  NPDES  Permit  Modification 

Permit  NC0003573 
Ownership  Change 
Bladen  County 
Qass  II  Facility 


perimt  wiU  be  conducted  with  your  next  permit  reLSl  in  9Mr  ^  complete  review  of  this 

to  the  requirements  of  North  Carolina  General  Statute  143  21 5  1  H  mo^cation  is  issued  pursuant 

North  Carolina  and  the  U.S.  Environ^^rPr^miJon  A  ^  the  Memorandum  of  Agreement  between 
amended).  If  you  have  any  7^0^  ^007  (or  as  subsequently 

tQm.belnick@ncdVn.c^^  919-807-6390  or  via  email  at 

Sincerely, 


^  S.  Jay  Zimmerman.  P.G. 

Director,  Division  of  Water  Resources 


Ecopy: 


NHDES  Files 
Central  Files 


EPA  Region  4 

DWR  FayetteviUe  Regional  Office/Water  QuaUtv 
DWR  Aquatic  Toxicology  ^ 


1601  Service  ^nter,  Raleigh,  North  Carolina  27699-1601 
Phone;  919-707-8600  \  Internet  www.ncdenr.gov 


An  Equal  Opportune  ( AffirmaCva  Action  Empto/er 


Permit  NC0003573 


STATE  OF  NORTH  CAROLINA 
DEPARTMENT  OF  ENVIRONMENTAL  QUALITY 
DIVISION  OF  WATER  RESOURCES 

NPDES  PERMIT 

TO  DISCHARGE  WASTEWATER  UNDER  THE 

NATIONAL  POLLUTANT  DISCHARGE  ELIMINATION  RVRTRM 


In  compliance  with  the  provisions  of  North  Carolina  General  Statute  143-215. 1,  other  lawful  standards 
and  regulations  promulgated  and  adopted  by  the  North  Carolina  Environmental  Management 
Commission,  and  the  Federal  Water  Pollution  Control  Act,  as  amended. 

The  Chemours  Company  FC»  LLC 

is  hereby  authorized  to  discharge  wastewater  and  stormwater  from  a  facility  located  at 

Chemours  Company-  Fayetteville  Works 
22828  NC  Highway  87  W 
Fayetteville 
Bladen  County 

to  receiving  waters  designated  as  the  Cape  Fear  River  in  the  Cape  Fear  River  Basin  in  accordance  with 
effluent  limitations,  monitoring  requirements,  and  other  conditions  set  forth  in  Parts  I,  II,  III,  and  IV 
hereof. 


The  permit  modification  shall  become  effective  July  1,  2015. 


This  permit  and  the  authorization  to  discharge  shall  expire  at  midnight  on  October  31,  2016. 


Signed  this  day  October  28,  2015. 


^  Jay  Zimmerman,  P.G. 

/  Director,  Division  of  Water  Resources 

By  Authority  of  the  Environmental  Management  Commission 


SUPPLEMENT  TO  PERMIT  COVER  SHEET 


Permit  NC0003573 


Therefore,  the  ezelusive  authority  to  operate  and  di^ar<»eT^  number' is  no  longer  effective, 
conditiona,  requirements,  tmms.^d pS.vSSr.nShLto 


The  Chemours  Company  FC,  LLC  • 


is  hereby  authorized  to; 


•  neutralization; 

•  aerated  pre-digester  tanh- 

•  nutrient  feed  system; 

•  aeration  tank; 

•  three  clarifiers; 

•  effluent  flow  measurement; 

•  DAF  unit; 

•  rotaiy  filter  for  sludge  thickening; 

•  sludge  pump; 

•  sludge  filter  press;  and 

•  steam  heated  sludge  dryers. 

(polyvinyl  fluoride  resS)!^p^i^srstomwSCT^?'^^>^’  SentiyGlas®,  and  PVF 

regenerate  from  said  treated  faciUties  through ’inZ^ou'Sw^r’ 

cooling  tower  blowdo^  "^d^^elted  wTitewaS^efflu  ”tT  ^  condensate, 

at  the  location  speciiied  on  the  attached  man  im  **irintsh  outfeOl  002 

water  in  the  Cape  Fear  mrer^m  C.  WS-IV 


umaii  -  Jb  wd:  Npdes  peraiitted 
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Gmait 


Linda  Miles  <milesfinn@gmaii.com> 


Fwd:  Npdes  permitted 

1  message 


Beth  Eckert  <Beth.Eckert@cfpua.org>  Thu,  Jun  8,  2017  at  1;35  PM 

To;  Linda  Miles  Firm  <milesfirm@gmail.com>,  GHOUSE  <GHOUSE@brookspierce.com> 


Beth  Eckert 

Begin  forwarded  message; 


From:  "Gregson,  Jim"  <jim.gregson@ncdenr,gov> 
Date:  April  27.  2017  at  1 1;09;48  AM  EDT 
To:  Beth  Eckert  <Beth.Eckert@cfpua  org> 

Subject:  RE:  Npdes  permitted 


Jim  Gregson 
Regional  Supervisor 

Water  Quality  Regional  Operations  Section 
Division  of  Water  Resources 
Department  of  Environmental  Quality 

910.796  7215  Reception  Desk 
910.796.7386  Direct 
910.350.2004  Fax  ' 
Jim.gregson@ncdenr,gov 

Wilmington  Regional  Office 
127  Cardinal  Drive  Ext 
Wilmington,  NC  28405 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 

— Original  Message — 

From;  Beth  Eckert  [mailto;  Beth.  Eckert@cfpua.org] 

Sent;  Wednesday,  April  26,  2017  8;24  AM 
To;  Gregson,  Jim  <Jim.gregson@ncdenr.gov> 

Subject;  Npdes  permitted 

Hey  Jim 

There  is  a  manufacturing  plant,  Chemora,  that  discharges  via  NPDES  permit  into  the  cape 
fear  river  between  here  and  Fayetteville.  Is  this  group  in  your  area  and  if  so  can  I  get  a  copy 
of  there  permit? 

Beth  Eckert 


https://mail.google.com/mail/u/0/?ui=2&ik=79b349a7c3&view=pt&q=chemours&qs=true...  6/1 5/2017 


umaii  -  hwd:  Npdes  permitted 
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8  attachments 

®  Ownership  Change.pdf 

ATT00001.htm 
^  1K 

Ownership  Change  2015.docx 
^  35K 

ATT00002.htm 
^  1K 

Cover  Ltr  201  S.docx 
30K 

ATT00003.htm 

1K 

3573-fectsheet-2011.pdf 

206K 

ATT00004.htm 
^  1K 


https://mail.google.coni/maiVu/0/?ui=2&ik=79b349a7c3&view=pt&q=cheniours&qs=true... 


6/15/2017 


1)  Is  our  drinking  water  safe? 

Since  the  State  of  North  Carolina  and  EPA  establish  the  drinking  water  standards  we  follow,  we 
will  be  looking  to  them  to  determine  whether  this  currently  unregulated  contaminant  should  be 
regulated  at  the  point  of  discharge  to  the  Cape  Fear  River.  In  the  meantime,  CFPUA  continues  to 
meet  all  state  and  federal  standards  for  water  safety. 

2)  What  do  we  know  about  GenX? 

We  know  that  it  is  unregulated  and  measured  in  the  parts  per  trillion,  but  there  is  little 
information  regarding  its  health  effects  on  humans.  As  the  compound  is  a  by-product  of 
Chemours'  manufacturing  processes,  they  are  perhaps  better  suited  to  answer  questions  about 
the  nature  of  GenX. 

3)  What  can  be  done  at  the  treatment  plant  to  remove  GenX  from  the  water? 

GenX  is  an  emerging  contaminant,  and  we  are  unaware  of  technologies  capable  of  removing  this 
compound  from  the  water.  Thus,  the  more  important  question  is:  what  can  we  do  to  remove 
this  compound  from  the  river? 

4)  With  GenX  in  the  Cape  Fear  River,  what  can/will  CFPUA  do  to  ensure  the  water  is  safe? 

CFPUA  treats  its  source  water  above  and  beyond  current  state  and  federal  standards,  and 
maintains  a  robust  sampling  and  monitoring  schedule.  Additionally,  we  believe  in  the 
importance  of  participating  in  studies  such  as  this  one  to  ensure  that  emerging  contaminants 
are  discovered  and  regulated.  CFPUA  believes  the  best  next  step  is  to  determine  if  this 
compound  needs  to  be  regulated  and,  if  so,  ensure  that  enforcement  methods  keep  it  from 
entering  the  Cape  Fear  River. 

5)  Does  CFPUA  monitor  for  GenX?  If  not,  why? 

Due  to  GenX's  status  as  an  emerging  and  unregulated  contaminant,  there  are  no  certified 
methods  to  monitor  and  test  for  the  substance.  It  is  our  understanding  that  Chemours  is  not 
permitted  to  discharge  this  compound  into  the  river,  and  we  were  not  informed  that  it  was  in 
the  river.  For  more  information  on  permitting  and  compliance  enforcement,  please  contact  the 
State  of  North  Carolina— the  agency  responsible  for  monitoring  and  regulating  dischargers  on 
the  River. 

6)  If  CFPUA  participated  in  the  study  and  knew  the  resuits,  why  did  you  not  reiease  them  eariier? 

After  becoming  aware  of  the  study's  findings,  CFPUA  staff  initiated,  and  maintained, 
conversations  with  the  researchers  associated  with  the  study  to  learn  more  about  the 
compound  and  the  available  testing  options.  Additionally,  CFPUA  contacted  the  State  of  North 
Carolina,  the  agency  responsible  for  regulating  Chemours'  discharge  into  the  Cape  Fear  River,  to 
inform  them  of  the  findings. 

7)  Can  customers  put  a  fiiter  on  their  tap  to  remove  GenX? 

GenX  is  a  new,  unregulated  compound  and  we  are  unaware  of  technologies  capable  of  removing 
it  from  the  water.  There  are  no  commercial  laboratories  capable  of  testing  for  the  compound, 
which  makes  it  difficult  to  know  whether  methods  such  as  boiling  or  filtering  can  remove  it. 


8)  Are  you  notifying  customers  about  GenX? 

Information  about  GenX  is  limited,  as  it  is  a  proprietary  compound  of  Dupont  and  Chemours 
permitted  by  the  State  of  North  Carolina.  We  hope  that  the  company  and  the  State  of  North 
Carolina  will  provide  more  information  in  the  future. 


Evaluation  of  substances  used  in  the  GenX 
technology  by  Chemours,  Dordrecht 
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Publiekssamenvatting 


Beoordeling  van  de  stoffen  die  door  Chemours  (Dordrecht)  bij  de 
GenX  technologie  Worden  gebruikt 

SJnds^2012  gebruikLfabnkant  Chemours  (Dordrecht)  Je  GenX-  - 

technologie  om  plastics  (fluorpolymeren)  te  maken.  Bij  deze  technologie 
zijn  de  omstreden  PFOA-verbindingen  vervangen  door  de  stoffen  FRD- 
902  en  FRD-903  en  El.  Naar  verwachting  votmt  de  uitstoot  van  deze 
stoffen  door  de  fabriek  via  de  lucht  geen  risico  voor  de  gezondheid  van 
omwonenden. 


Dit  blijkt  uit  onderzoek  van  het  RIVM.  In  opdracht  van  het  ministerie  van 
Infrastructuur  en  Milieu  (lenM)  is  onderzocht  in  hoeverre  de  drie  stoffen 
schadelijk  zijn  voor  omwonenden  van  de  fabriek.  Hiervoor  is  in  de 
wetenschappelijke  literatuur  en  de  informatie  in  de  Europese 
stoffenwetgeving  REACH  onderzocht  wat  bekend  is  over  de 
eigenschappen  van  de  genoemde  stoffen.  Daamaast  is  op  basis  van 
zowel  de  maximaal  vergunde  hoeveelheid  als  de  emissiegegevens  die 
Chemours  heeft  verstrekt,  berekend  in  welke  mate  ze  zijn  vrijgekomen. 

FRD-903  wordt  gebruikt  om  FRD-902  te  maken.  El  ontstaat  tijdens  het 
productieproces.  FRD-903  en  El  worden  via  de  fabrieksschoorsteen  naar 
de  lucht  uitgestoten.  Net  als  PFOA  zijn  geperfluorideerde 
koolwaterstoffen  FRD-902  en  FRD-903  en  El  slecht  afbreekbaar  in  het 
milieu,  Ook  veroorzaken  FRD-903  en  FRD-902  vergelijkbare  schadelijke 
effecten  als  PFOA  (zoals  kankerverwekkend  en  effecten  op  de  lever). 

Deze  stoffen  zijn  wel  minder  schadelijk  voor  de  voortplanting  dan  PFOA; 
bij  PFOA  is  dit  aspect  juist  de  reden  om  deze  stof  als  zeer  zorgwekkend 
te  beschouwen.  In  tegenstelling  tot  PFOA  lijken  FRD-903  en  FRD-902 
zich  niet  in  de  mens  op  te  hopen. 

Voor  FRD-903  en  FRD-902  heeft  het  RIVM  een  veilige  grenswaarde  voor 
de  algemene  bevolking  afgeleid  op  basis  van  een  worst-case  scenario. 

De  concentratie  FRD-903  in  lucht  blijft  onder  deze  grenswaarde.  Voor  El 
ontbreekt  informatie  om  een  grenswaarde  te  kunnen  bepalen.  Op  basis 
van  de  beperkt  beschikbare  informatie  wordt  verondersteld  dat  deze  stof 
waarschijnlijk  minder  schadelijk  is  dan  PFOA. 

Kemwoorden:  GenX,  PFOA  aiternatief,  PBT  beoordeling, 
risicobeoordeling,  REACH 
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Annex  2.  Human  health  toxicity  El  —■  87 
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Samenvatting 


In  dit  report  worden  de  petfluoryerbindingen  (FRD-5D3,  PRD-Q02en 
El)  geevalueerd.  Deze  verbindingen  worden  gebruikt  of  ontstaan  bij  de 
GenX  technologic  vopr  het  maken j»/an  fluorpolyrneren  i)ij_CJaeniours- in 
Dordrecht.  Bij  deze  technologic  wordt  geen  gebruik  gemaakt  van  de 
omstreden  PFOA-verbindingen  die  eerder  werden  toegepast.  Hierbij 
worden  de  volgende  vragen  beantwoord: 

1.  Wat  is  bekend  overde  PBT*  eigenschappen  van  FRD-903,  FRD- 
902  en  El? 

2.  Wat  is  bekend  over  de  eventuele  CMR^  en  STOT  RE’ 
eigenschappen  (met  name  lever-  en  niertoxiciteit)  van  FRD-903, 
FRD-902  en  El? 

3.  Wat  is  bekend  over  de  emissie  van  FRD-903  en  El  bij  Chemours 
in  Dordrecht? 

4.  Wat  is  er  te  zeggen  over  de  gezondheidseffecten  (nu  en  in  de 
toekomst)  voor  de  omwonenden  als  gevolg  van  blootstelling  aan 
FRD*903  en  El? 

Aangezien  alle  beschikbare  toxiciteitsstudies  zijn  uitgevoerd  met  het 
ammoniumzout  (FRD-902)  en  niet  met  het  zuur  (FRD-903),  is  de 
beoordeling  van  FRD-903  in  dit  rapport  gebaseerd  op  de  gegevens  van 
FRD-902.  Het  is  gerechtvaardigd  om  de  gegevens  van  FRD-902  te 
gebruiken  voor  FRD-903  omdat  de  effecten  in  het  lichaam  bij  beide 
stoffen  veroorzaakt  worden  door  het  anion  (2,3,3,-tetrafluoro-2- 
(heptafluoropropoxy)propanoate). 

Bij  de  eerste  vraag  concludeert  het  RIVM  dat  het  niet  is  uitgesloten  dat 
de  aan  de  GenX  technologie  gerelateerde  stoffen  (FRD-903,  FRD-902  en 
El)  voldoen  aan  de  PBT  of  vPvB^  criteria.  Alle  drie  de  stoffen  zijn 
perfluorverbindingen  en  hiervan  kan  worden  gesteld  dat  ze  vrijwel  zeker 
zeer  slecht  in  het  milieu  worden  afgebroken.  Aangezien  FRD-903  en 
FRD-902  sneller  dan  PFOA  het  lichaam  verlaten,  wordt  verwacht  dat 
beide  stoffen  een  geringere  bioaccumulatie  vertonen.  Er  kan  echter  geen 
definitieve  conclusie  worden  getrokken  omdat  data  over  de 
eliminatiesnelheid  bij  de  mens  ontbreken.  Voor  de  stof  El  is  er 
onvoldoende  informatie  om  een  conclusie  te  trekken  over  de  mogelijke 
bioaccumulatie.  Aangezien  El  geen  hydrofiele  groep  bevat,  is  de 
verwachting  dat  de  eliminatie  van  El  trager  is  en  daarmee  een  hogere 
potentie  voor  bioaccumulatie  heeft  dan  PFOA.  Aan  de  andere  kant  wordt 
El  waarschijnlijk  weer  gemakkelijk  uitgeademd.  FRD-903  en  FRD-902 
zijn  naar  verwachting  minder  gevaarlijk  dan  PFOA,  maar  ook  hiervoor 
kunnen  geen  definitieve  conclusies  ten  aanzien  van  het  T  criterium 
worden  getrokken.  El  voldoet  waarschijnlijk  niet  aan  het  T  criterium  van 
de  PBT  analyse. 


’  Persistent,  Biosccumulative  and  Toxic 
’  Carcinogenic,  mutagenic  or  toxic  for  the  reproduction 
’  Specific  target  organ  toxicity  after  repeated  exposure 
*  Very  Persistent  and  very  Bioaccumulative 
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siSs^ssstlilSS': 

omdafT  ''00''  organen  (zoals  lever  en  nier)  te  beoordelen 

H  ®  gedaan,  zijn  uitgevoerd  bij 

tox'citeit  van  El  is  beperkt  maar  de 
mformatie  die  beschikbaar  is,  wijst  op  een  lage  tot  zeer  la^e  toxTdteit 

ondersteund  door  informatie  over  de^oxiciteit  van 

bes?h  kbare^stSs  opgemerkt  te  worden  dat  alle 

SlrhJL  wf  ‘  °  f  ®  ^'tgevoerd  met  mannetjes  proefdieren  en 

slechts  van  beperkte  blootstellingsduur  waren.  De  beschikbare  in  vitm 
en  m  vivo  mutageniteitsdata,  gecombineerd  met  de  data  van  " 
vergeiijkbare  verbindingen,  tonen  aan  dat  het  onwaarschijnliik  is  dat  El 
mutageen  s  Vender  laten  de  beschikbare  gegevenfzTen  dXt 

classiLren  vLr  acute  toxiciteit  en 

nn  andl^^  RE  door  inademing.  De  beoordeiing  van  El  voor  classificatie 
en  SToTre  doSr  oSll '  “'■"’"os^'^'^eit,  reproductietoxiciteit 

besfhTkLre  bp  basis  van  de  nu 

ee°n  ""k'  -  ^'"bnlng  boudend  met 

aSpfn  M  k'  inhalatieblootstellingslimiet  van 

73  ng/m  afgeleid.  Hierbij  is  een  extra  veiligheidsmarge  gehanteerd 

stoff^n®  j’''®''  ‘^®  '^°9®''jke  bioaccumulatie  van  deze 

berZkPnri  concentrates  van  FRD-903  in  de  lucht  zijn 

hfS  ^  ^  *^®  '^3^'rf’aal  vergunde  hoeveelheden.  Deze 

b^de  diHSJfh®  concentrate  FRD-903  in  lucht  20  ng/m^  is 

bg  de  dichtstbijzijnde  bewoonde  gebieden  (de  dijk  aan  de  overLnt  van 

on  h«?c  '^°"'^®ntrates  vender  van  de  fabriek.  De  berekening 

op  basis  van  de  gerapporteerde  emissies  in  2014,  komt  uit  op  15  no/m^ 
voor  de  dichtstbijzijnde  bewoonde  gebieden.  Het  vergelijken  van  de^ze 
S  "^®'  "®  grenswaarde  van  73  ^g/m3 

^®'®  beschikbare  informate  er  oeen 

trera^nT 

‘^®  van  El  is  beperkt,  De  gegevens  over  de 

voor  fl  af  te  leideT  een  inhalatiebloLtellingslimiet 

ziin  jaargemiddelde  concentrates  van  El  in  de  lucht 

bireSQ"l°t^2ien^irH"  vergunde  hoeveelheden.  Deze 

erekening  laat  zien  dat  de  concentrate  El  in  lucht  40  ng/m^  is  bij  de 
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rivt rf  Pn  bewoonde  gebieden  (de  dijk  aan  de  overkant  van  de 

vnor  rfo  emJssies  In  2014  komt  uit  op  20  ng/m^  ^ 

bewoonde  gebieden.  Vanwege  de  ontbrLende 
Lp?roTJpn  toxicitelt  van  El,  kan  ergeen  condusie  worden 

getrol<ken  over  een  mogelijk  gezondheidsrisico  voor  de  omwonenden 
van  de  Chemours  fabriek  door  biootstelling  aan  El. 
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Summary 


In  this  report,  the  GenX  related  perfluorinated  substances  (FRD-9a3, 
FRD-902  arid  El)  are  evaluated.  These  substances  are  used  or  are 
prpr^cjtipn  ol  fluorQpoJymers  by  Chemours 
(Dordrecht)  applying  the  GenX  technology.  In  this  technology,  the 
controversial  PFOA  substances  are  replaced,  The  following  questions  are 
addressed  in  the  evaluation; 

1.  What  is  known  about  the  PBT*-properties  of  FRD-903,  FRD-902 
and  El? 

2.  What  is  known  about  the  possible  CMR®-properties  and  STOT  RE- 
properties’  (especially  the  toxicity  to  kidney  and  liver)  of  FRD- 
903,  FRD-902  and  El? 

3.  What  is  known  about  the  emission  of  FRD-903  and  El  by 
Chemours  (Dordrecht)? 

4.  What  are  the  possible  health  effects  (now  and  in  the  future)  for 
people  living  in  the  vicinity  of  the  Chemours  Dordrecht  plant  due 
to  exposure  to  FRD-903  and  El? 

For  FRD-903  the  evaluation  is  based  on  read  across  from  FRD-902,  since 
all  available  toxicological  studies  were  performed  with  the  ammonium 
salt  (FRp-902).  Read-across  of  the  toxicological  properties  of  the 
ammonium  salt  to  the  acid  (FRD-903)  is  considered  justified  for 
systemic  effects  as  after  dissolution  and  dissociation  of  the  acid  and  the 
salt  the  absorption  in  the  intestinal  tract  and  the  lungs  and  distribution 
over  the  body  of  the  anion  (2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)- 
propanoate)  will  be  the  same. 

r.*"  .. . -c-T'-sr- •- '  ••  .--'■'•fir? •’.K:''!''"' 

As  to  the  first  question  above,  it  is  concluded  that  RIVM  cannot  exclude 
that  the  GenX  related  substances  meet  the  PBT/vPvB"  criteria  All 
evaluated  substances  (FRD-903,  FRD-902  and  El)  are  perfluorinated 
compounds  and  can  be  regarded  as  certainly  very  persistent.  Since  FRD- 
903  and  FRD-902  are  more  rapidly  eliminated  than  PFOA,  it  is  expected 
that  both  substances  bioaccumulate  to  a  lesser  degree  than  PFOA  does. 
However,  it  is  not  possible  to  reach  a  conclusion  on  the  human 
bioaccumulation  potential  in  absence  of  data  on  the  human  clearance 
time.  For  the  substance  El,  insufficient  information  is  available  to  draw 
a  conclusion  about  the  bioaccumulation  potential.  Since  El  contains  no 
hydrophilic  group,  the  human  clearance  time  of  the  substance  and  the 
bioaccumulation  potential  are  expected  to  be  higher  than  for  PFOA, 
although  El  has  the  potential  to  be  excreted  via  exhalation,  FRD-903 
and  FRD-902  are  considered  less  hazardous  compared  to  PFOA. 

However,  no  definitive  conclusion  can  be  reached  whether  they  meet  the 
T  criteria.  El  will  most;  llkejy  not  rtfdiS  the  T 

For  the  CMR  and  STOT  RE  properties,  it  is  concluded  that  classification 
as  carcinogenic  category  2  (suspected  human  carcinogen)  is  justified  for 

®  Persistent,  Bioaccumulative  and  Toxic 
“  Carcinogenic,  mutagenic  or  toxic  for  the  reproduction 
^  Specific  Target  Organ  Toxicity,  Repeated  Exposure 
®  Very  Persistent  and  very  Bioaccumulative 
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are  not  mutienfc.^On  'rlSroSttlo^Wf!!  th  ^  substances 

in  presence  of  maternal  toxSi^rnotTo^  """V 

whereas  PFOA  is  classified  as  toxic  ‘^'ossification. 

The  requirement  of  STOT  RE  2  Hike  (category  IB). 

assess  due  to  dose  levels  tested  in 

values,  which  may  b^taL^as  an  inH^.,K 

The  ^ects  in  the  raVare 

large  steps  in  the  dose  ievels^  Efferts 

Similar  dose  levels  for  FRD-U2  anfpTOA  ot  the 

supported  by  thfrepeated  ‘°^'‘^'ty.  This  is 

analogues.  However,  all  available  studie«"^°^^^'rf^  structural 

animals  only  and  were  of  lim  feJ  h  performed  in  male 

and  in  vivo  data  orr^utaoSt  vitro 

show  that  El  is  unlikX  to  he  riL  read-across  data 

indicate  no  requirement  for  classificarr'^  /^  addition,  the  available  data 
for  STOT  RE  1  lohafal^.^^^e  'rS 

hazard  classes  includinn  rarr-.r^^  quirement  for  classification  for  other 
RE  v,a  ora,  0^0^^ 

into  account  an  extra  safetv  mamin  h  ^  '''°’’®^‘‘^ase  approach,  taking 
accumulation  poSm^f  The  uncertainty  in  the 

were  calculated  based  on  the'^oermiHeri^e  concentrations  of  FRD-903 
concentrations  in  air  of  about  20  nofm^  *^0  estimated 

(along  the  dike  opposl  side  of  thi  nVer^^  ®^®^^ 

greater  distances  from  the  olant  Ba  Jri  L  concentrations  at 

2014  the  estimated  concentraNnnfffl  '■®''°''‘^®'*  emissions  for 
about  15  ng/m^  Comoarina  thp.:*.  nearest  populated  areas  are 

73  ng/mf  iLs  to  th7SltoTthTS»? 

health  risk  is  expected  for  nuncio  i-  •  on  the  available  data,  no 

Dordrecht  plant  due  to  ensure  to'FRD-gos'  ‘^'’="">“'5 

"rVet™17nra,at;'“:™  -“"clent 

year-average  air  concentrations  for  eT  lore  calcSjfh‘’°7“”°'’' 
permitted  emissions  Thic  lori  ^  .  ®;  ®  "^^i^ulated  based  on  the 

40  ng  /„,=  for  “rnearea  7piS7S  In  air  of  about 

opposite  side  of  the  rivers  and  iniAfo  ®^®®^  (along  the  dike  at  the 

T.lg^h^pose  for  people  living  m  the  vicinit,  ortK^mor  7'' 
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1  Introduction 


DuPont  has  develojjed  the  GenX  technology  as  a  polymerization  aid  to 
make  fluoropolymers  like  teflon  without  the  use  of  perfluorooctanoic  acid 
(PfPA)!-  PFpA  is  an  important  representative  of  the  substance  ^roup^f 
per-  and  polyfluorinated  substances  (PFASs).  PFASs  consist  of  carbon 
chains  of  different  chain  length,  where  the  hydrogen  atoms  are 
completely  (perfluorinated)  or  partly  (polyfluorinated)  substituted  by 
fluorine  atoms.  The  very  stable  bond  between  carbon  and  fluorine  is 
only  breakable  with  high  energy  input.  Therefore,  perfluorinated  acids, 
like  PFOA,  are  not  degradable  in  the  environment.  The  hazard  profile  of 
PFOA  is  well  known:  PFOA  is  a  persistent,  bioaccumulative,  and  toxic 
substance  (PBT),  which  may  cause  severe  and  irreversible  adverse 
effects  on  the  environment  and  human  health,  Due  to  its  PBT  properties 
and  toxicity  to  the  reproduction,  PFOA  and  its  ammonium  salt  (APFO) 
have  been  identified  as  substances  of  very  high  concern  (SVHC)  under 
REACH***.  Further,  a  proposal  for  restricting  the  manufacture  and  use  of 
PFOA  is  under  discussion  within  the  context  of  the  REACH  regulation". 

Chemours  Dordrecht  has  started  to  replace  the  use  of  PFOA  by  the  GenX 
technology  from  2005  (in  the  USA)  onwards  and  has  completely  ceased 
the  use  of  PFOA  since  2012  at  the  plant  in  Dordrecht.  This  technology  is 
also  based  on  perfluorinated  substances.  According  to  the  manufacturer, 
the  resin  manufacturing  process  includes  the  thermal  transformation  of 
the  GenX  processing  aid  (FRD-902)  into  the  hydrophobic  water-insoluble 
hydride  (El).  The  present  assessment  focuses  on  the  GenX  related 
substances; 

•  the  precursor  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)- 
propanoic  acid  (FRD-903), 

•  the  processing  agent  ammonium  2,3,3, 3-tetrafluoro-2- 
(heptafluoropropoxy)propanoate  (FRD-902)  and 

•  the  transformation  product  heptafluoropropyl  1, 2,2,2- 
tetrafluorethyl  ether  (El). 

Another  substance,  perfluorisobutene,  a  by-product  emitted  during  the 
production  of  fluoropolymers  is  cause  for  concern  due  to  its  highly  toxic 
properties.  This  substance  is  not  covered  by  the  current  assessment 
because  this  substance  is  not  specific  to  the  GenX  technology.  This 
assessment  compares  the  specific  substances  used  in  the  GenX 
technology  with  APFO. 

Concerns  have  been  raised  about  the  hazard  and  risk  properties  of  the 
GenX  technology  used  by  Chemours  (Dordrecht)  and  therefore  the 
Ministry  of  Infrastructure  and  Environment  has  requested  RIVM  to 


®  chemours  Mm/Pgr|)rgcht:Pl3nt/nl  NL7asSet5/dQwnloads/Dtlf/2016-0909-mPt-hphiiln-',an.npn.- 

fatt-sheet.pdf 

Regulation  (EC)  No  1907/2005  of  the  European  Parliament  and  of  die  Council  on  the  Registration, 
Evaluation,  Authorisation  and  Restriction  of  Chemicals  (REACH). 

Annex  XV  restriction  dossier,  bttDS://echa.euroDa.eu/Drevlnus-ronsultations-on-ri~itrirtinn-nmnnsal»/- 
/sut>stance-rev/190B/term 
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4. 


p^paroes  (especially  the  toxicity  to  kIdnVanJIfv e^ofSlsoV 

HSSS— 

bjt'rJZy)  teSt'i 

Toatr  ■'''' 

|pS=ES~S“ 

is!iiss=-s;~ 

L'poSlbtreJ^‘effUK"?°SoS,'°''’'  “"I't'V, 

contaminated  drinking  water.  exposure  by 


Report  structure 

Sn^nry?®'^®'^'  '."^'’‘’'^^tion  00  the  substances  used  in  the  GenX 

PBT  and  huma^rl'hTalth'^fcMR '^STO^  ^ 

evaiuated  in  rhlnfJ.xi  '  properties,  respectively,  are 

derived  for  both  FRD-9l)3®an?ErchJ?t  P^P^^'^^ion  are 


”  Including  possible  other  relevant  substances  related  to  the  GenX 


technology. 
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2  General  information 


Description  GenX  technology 

FRD-902  is  used  as  processing  aid  in  the  Teflon  PTFE  and  Teflon  FEP 
plants  of  Chemours.^her  uses  of  FRD-902  are  not  described  in  the 
registration  dossier  or  in  the  literature.  FRD-902  is  manufactured  by 
mixing  FRD-903  with  an  ammonium  hydroxide  solution.  FRD-903  is 
imported. 


2.2 


FRD-902  controls  the  polymerization  to  make  fluoropolymers. 
Fluoroploymer  resins  and  finished  goods  are  used  in  many  applications 
like  wire  cables  and  Teflon  coating.  During  the  resin  manufacturing 
process,  FRD-902  is  transformed  into  the  hydrophobic  water-insoluble 
hydride  (El).  During  the  process,  FRD-903  and  El  are  emitted  to  air 
from  the  Teflon  PTFE  and  from  the  Teflon  FEP  plants.  Furthermore,  FRD- 
902  and  FRD-903  are  emitted  to  wastewater.  After  removal  of  these 
compounds,  the  wastewater  is  sent  to  the  local  municipal  sewage 
treatment  plant.  Exposure  of  people  living  in  the  vicinity  of  the 
Chemours  is  expected  to  be  primarily  through  the  emission  to  air. 


Substance  identity  and  status  of  FRD-902 


Name: 

CAS-number: 
EC-number: 
Synonyms; 
lUPAC  name: 

Structure: 


ammonium  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)- 

propanoate 

62037-80-3 

700-242-3 


FRD-902,  C3-dimer  salt 

ammonium  2,3,3, 3-tetrafluoro-2-(heptafluoropropoxy)- 

propanoate 

C6H4NF1103 


REACH:  registered  by  Chemours  Netherlands  BV:  10  -  100  TPA, 

full  registration 

CLP”:  no  harmonised  classification,  28  notifiers  to  the  CLP 

inventory  (19  September  2016)  (Acute  Tox.  4;  H302, 
Eye  Dam,  1;  H318,  STOT  RE  2;  H373  (blood)),  see 
table  1. 


Regulation  (EC)  No  1272/2008  on  the  classiflcation,  labelling  and  packaging  of  substances  and  mixtures  (CLP 
Regulation) 
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2.3 


Physical  chemical  properties^ 


Melting  point: 
Freezing  point: 
Vapour  pressure; 
SolubHity  in  water: 
Form: 

Color: 

Density: 

Dissociation  constant; 


208  °C  (99.4%  purity) 

-21  °C  (86%  purity) 

0.012  Pa  (99.4%  purity) 

>1000  gfL  (99.4  %  purity) 

liquid  (86%  purity,  marketed  form),  solid  (dried 

substance,  99.^%  purity) 

colourless  liquid 

1118  g/L  (99.4%  purity) 

pKa:  3.82  (86%  purity) 


Substance  identity  and  status  of  FRD-903 


Name; 

CAS-number: 
EC-number: 
Synonyms: 
lUPAC  name; 

Structure: 


2,3,3, 3-tetrafluoro-2 

13252-13-6 

236-236-8 


(heptafluoropropoxy)propanoic  acid 


FRD-903,  C3-dimer 

2,3,3,3-tetrafluoro-2-(heptafiuoropropoxy)propanoic 
acid,  perfiuoro-2-methyl-3-oxahexanoic  acid 
C6HF1103 


r 


r 


REACH:  not  registered 

fio  harmonised  classification,  99  notifiers  to  the  CLP 
inventory  (including  Acute  Tox.  4;  H302,  Skin  Corn  IB  or 
1C;  H314,  Eye  Dam.  1;  H318,  STOT  SE  3;  H335 
(Respiratory)  and  no  classification),  see  tabie  2. 


“  REACH  registration  data,  19  September  2016 
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2.4  Substance  identity  and  status  of  El 

Name:  heptafluoropropyl  1,2,2,2-tetrafluoroethyl  ether 

CAS-number:  3330-15-2 
EC-number:  671-353-1 

Synonyms:  .  propane,  1,1, 1,2, 2,3, 3-heptafluoro-3-(l, 2,2,2- 
tetrafluoroethoxy)-  El 

lUPAC  name:  heptafluoroprop^^  1^2,2,2-tetrafluorGethyi  ether 
Structure:  C5HF110 


REACH:  not  registered 

CLP:  no  harmonised  classification,  3  notifiers  to  the  CLP  inventory 

(29  August  2016) 
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Physical  chemical  properties  (MSDS,  2007) 


Vapour  pressure:  30  kPa 
Solubility  in  Water:  7  mg/L 
Henry's  law  constant:5.54  *  lO^ 
no  Distinct 


Pa.mVfTjol  (calculated) 
Odor 


Forrn: 

Color: 

Density: 

Relative  density: 
Viscosity: 

Pour  point: 
LoglOPow; 
Freezing  point; 
Boiling  point: 


liquid 

clear,  colorless 
1.54  g/mL 
1.59 
0.5  cp 

-155  °C  (-247  F) 

3.83±0.04 

-54.9‘'C 

49‘>C  (measurement  1)  40.6“C  (measurement  2) 


Page  23  of  92 


RIVM  Letter  report  2016-0174 


Page  24  of  92 


RIVM  Letter  report  2016-0174 


PBT  properties 


3.1 


3.2 


according  to  the  criteria  for  the 

h^R^H  «  I  V  and  vPvB  substances  in  Annex  XIII  of 

the  REACH  regulation  IS  rnade*®. 

Persistence  PRD-902 

surface-active  properties  and  is  not 
biodegradation  test  (OECD  301B16) 
0  /o  degradation  was  observed  after  28  days.  In  addition,  in  an  inherent 

28  cf  “I  'f*  '■“esradatlon  was  observed  aft™ 

vflupo  hf  performed  to  establish  half-life 

values)  have  not  been  conducted  for  FRD-902.  As  a  result,  no  definitive 

i.Ta'iprfi’”  criteria  can  be  drawn.  However,  as  FRD-902 

wiil  P®  ®^^ef-cofTipound,  it  is  almost  certain  that  FRD-902 

will  be  P  and  vP.  This  is  strongly  supported  by  all  QSAR  predictions 
(especially  the  Biowin  QSAR  models). 

Given  the  log  l^^  values  of  respectively  1.1  and  1.08,  the  low  Henrv's 
FRo'^qnff.r’^  Pa-mVmol  and  a  water  solubility  of  207  mg/L 

the  ^hpr  L  H  potential  to  bind  to  sludge  and  soiL  On 

the  other  hand,  surface-active  properties  tend  to  increase  the  binding 
potential.  In  water  FRD-902  will  be  dissociated  at  ambient  temperature 
at  neutral  pH  (pKa=3.82;  pKb=8.10;  OECD  112  at  20°C). 

Bioaccumuiation  FRD-902 

^liwf  evaluation  of  PFOA  pointed  out,  accumulation  in  fat  tissue  is  not 
rSn  ^  bioaccumuiation  potential  of  peifluorinated 

b?ooS  f  '  compounds  bind  to  proteins,  in  particular  in 

h  nrffn  indicative  of  binding  to  lipids,  not  for 

binding  to  proteins  and  does  not  provide  an  indication  on 

bioaccumulabon  potential  of  perfluorinated  compounds.  To  illustrate  the 
og  Ko„  of  PFOA  (2.69)  is  far  below  the  screening  criterion  for 

levels  of  PFOA  in  human  blood  and 
excretion  via  breastmilk  are  observed  widely.  In  addition 

1  terrestrial  food  chain  exceed  the  value  of 

1^  Although  such  data  are  not  available  for  FRD-902,  based  on  the 
perfluoration  and  analogy  with  PFOA,  it  is  expected  that  FRD-902  will 
bioaccumulate  via  protein  binding. 

It  is  unclear  which  substance  properties  determine  the  protein  bindina 
potential,  but  possibly  the  number  of  perfluorinated  carbon  atoms  is  ^ 

fone  cartonT*"  perfluorinated  carbon  atoms 

^  contains  a  carboxyl  group  and  is  therefore  not 

completely  perfluorinated),  whereas  PFOA  (which  is  concluded  to  be 
bioaccumulative  (B))  has  seven  perfluorinaied  carbon  atoms  Another 


litU;;//ww«.ofr(1,orR/chemi«iiftffwrtrs0rw/ot^ilfli,irtPiin4^ftrthftN.8»nnwf.h.w^ 
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3.3 


3.4 


binding  potentiaNstSnow^^^ 
grven  tP,.  hrgK  «t=,  Jub'rllty  and 

.Sate  that’Sn  qn?  “  ^'■'  and  rats 

compared  to  PFo“'  =  '"=9''"‘«'e  lower 

In  view  of  this,  TOD-902  may  be  expected  to  bioacoimulate  to  a  lesser 
is  an  ^o'^aver,  the  human  clearance  time  fo^PFOA 

aofmr^l  '"^gi'lh-be  higher  (2-4  yrs.)  In  comparison  toTtSed 
animal  species  (up  to  60  days).  It  is  not  possible  io  draw  a  concluSon 

human  ctorencelfmr  ■>"  "i' 

Toxicity  FRD-902 

^uhTtS®  harmonized  classification  available  for  this 

nar^  ,  notifications  are:  Acute  Tox  4  Evr 

be  harmr?t^I°^  ^  (substances  presumed  to  have  the  potential  to 
be  harmful  to  human  health  following  repeated  exposure). 

assessment  of  the  human  health  toxicity  is 
given.  It  is  concluded  that  for  FRD-902  it  is  difRcuit  to  assess  the  ^ 

wirnormall'  '^^^hermore,  it  is  conciuded  tSt  FRD-902 

will  normally  not  result  in  classification  for  mutagenicity  and  toxic  for  rho 
reproduction.  For  carcinogenicity,  classification  as  cTte^or;;  2  rsTusSfif^^ 

inn  substance  is  not  acutely  toxic  (LC/EC50> 

mo/n  (tlref  ^  ^  '°'^est  NOEC  1.08 

this  substance  does  not  meet  the  T 
criterion  (a  factor  100  above  the  criteria). 

Given  the  available  toxicity  data  it  can  be  concluded  that  FRD-902  is  less 
toxic  compared  to  PFOA,  No  conclusion  can  be  drawn  whether  the 

f "  sufflcienrpreof  Of  clonic 

fh^  c  ^  meet  the  T-criterion.  Based  on  the  data  used  for  this  report 
the  substance  shouid  be  considered  borderline  T.  ’ 

Conclusion  on  PBT/vPvB  status  for  FRD-902 

P/vP:  Since  FRD-902  is  a  perfiuorinated  compound,  the 
substance  is  almost  certain  P/vP.  All  data  and  QSAR  model 
predictions  point  in  this  direction. 

rapidly  eliminated  than  PFOA.  Consequently 
FRD-902  IS  expected  to  bioaccumulate  less  than  PFOA.  However' 

It  IS  not  possible  to  reach  a  conclusion  on  the  human 
bioaccurnulation  potential  of  FRD-902  in  absence  of  data  on  the 
human  clearance  time. 
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•  T:  FRp-902  is  less  toxic  compared  to  PFOA;  however,  no 
definitive  conclusion  on  the  T  criteria  can  be  reached  since  the 
substance  is  considered  borderline  T  for  STOT  RE. 

Overall,  it  cannot  be  excluded  that  FRD-902  meets  the  PBT/vPvB 
criteria. 

3.5  Persistence,  bioaccumulation  and  toxicity  FRD-903 

No  additional  information  was  retrieved  on  the  human  toxicological  and 
environmental  properties  of  FRD-903.  Therefore,  no  separate  PBT/vPvB 
assessment  for  FRD-903  is  made,  the  conclusions  on  FRD-902  are  valid 
for  FRD-903  as  well. 

The  self-classification  notifications  for  the  acid  are  also  comparable  to 
FRD-902  (Acute  Tox.  4,  Skin  Corr.  IC/IB,  Eye  Dam.  1  and  STOT  SE  3). 

3.6  Persistence  El 

El  is  potentially  persistent  based  on  the  biodegradation  QSARs 
Biowin2&3  (0.00  en  1.11)  and  Biowin6&3  (0.00  en  1.11).  In  addition, 
the  PB  score  tool,  as  developed  by  the  RIVM,  characterizes  El  as 
persistent.  Due  to  the  perfluoration,  it  is  almost  certain  that  El  Is 
persistent  and  meets  the  P  and  vP-criteria. 

3.7  Bioaccumulation  El 

El  does  not  dissociate;  estimated  log  Ko„  values  are  3.44  (KOWWIN 
vl.68)  and  4.25  (Bioloom).  The  available  bioaccumulation  QSARs  are 
based  on  lipid-binding  accumulation  and  are  not  suitable  for  perfluoro 
compounds  (such  as  El),  which  are  expected  to  accumulate  via  protein 
binding  (like  PFOA).  In  comparison  to  PFOA  and  FRD-902,  it  is  expected 
that  El  has  a  higher  bioaccumulation  potential  as  it  does  not  contain 
any  hydrophilic  groups  (presumably  resulting  in  a  lower  water  solubility 
and  slower  excretion  rate).  However,  the  high  vapour  pressure  may 
indicate  that  the  substance  is  excreted  via  exhalation. 

3.8  Toxicity  El 

The  information  on  classification  and  labeling  of  El  (no  harmonized 
classification  and  the  following  self-classification  notifications:  Skin  Irrit 
2,  Eye  irrit  2  and  STOT  SE  3)  gives  no  indication  that  El  potentially 
meets  the  T  criteria  for  human  toxicity.  In  paragraph  4.5  it  is  concluded 
that  although  the  available  information  on  El  is  limited,  it  indicates  that 
El  has  a  low  to  very  low  human  toxicity.  No  information  on  ecotoxicity  is 
provided  in  the  MSDS  (2007). 

The  ecotoxicity  QSAR  ECOSAR  estimates  a  chronic  toxicity  NOEC  for  El 
of  0.68  mg/L  for  daphnids.  Based  on  this  estimate,  El  does  not  meet 
the  T  criteria  for  ecotoxicity. 

3.9  Conclusion  on  PBT/vPvB  status  for  El 

•  P/vP:  Since  El  is  a  perfluorinated  compound,  the  substance  is 
almost  certain  P/vP.  All  QSAR  model  predictions  point  in  this 
direction. 

•  B/vB:  Insufficient  information  is  available  to  draw  a  conclusion 
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about  the  bioaccumulatlon  potential  of  El  ‘;inro  pi  ■ 
hyd^phmc  group,  tho  cleolce  ^me  “the 

for  lioA  S  to  be  Wgher  than 

T.  El  witi  mo^  lilcery  not  meet  the  T  criteria. 


It  cannot  be  excluded  that  El  meets  the  vPvB  criteria. 
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4  Human  health  properties 


The  toxicological  information  as  used  In  the  present  evaluation  is  mainly 
based  on  the^ata  as  summarised  by  the  registrant  within  the  REACH 
][nad^itJon,Che^m^urs  provided  some  of  .the  study 
rejDorts  oh  request  of  the  RIVM.  Further,  two  publications  are  available 
on  kinetics  and  chronic  toxicity  and  carcinogenicity,  respectively, 
reporting  studies  also  present  in  the  registration  dossier.  Detailed 
summaries  of  the  individual  studies  are  provided  in  Annex  I. 

4.1  Human  health  hazards  FRD-902 

FRD-902  is  classified  as  follows  by  the  registrant; 

•  Acute  Tox.  4  H302:  Ha rmhj I  if  swallowed 

•  Eye  Damage  1  H318:  Causes  serious  eye  damage 

•  STOT  RE  2  H373:  May  cause  damage  to  organs  <or  state  all 

organs  affected,  if  known>  through  prolonged  or  repeated 
exposure  <state  route  of  exposure  if  it  is  conclusively  proven 
that  no  other  routes  of  exposure  cause  the  hazard >.  Affected 
organs:  Liver,  Blood 

Based  on  the  data  available  in  the  registration  dossier,  the  RIVM  agrees 
with  the  classification  as  Acute  Tox.  4;  H302  and  Eye  Damage  1;  H318. 
The  classification  with  STOT  RE  2  is  based  on  the  liver  and  red  blood  cell 
effects,  as  indicated  by  the  affected  organs  in  the  available  repeated 
dose  toxicity  studies.  In  table  4,  a  comparison  is  made  of  the  effects  at 
or  around  the  guidance  values  for  STOT  RE  2  for  the  respective  study 
duration  with  the  effects  which  may  support  classification.  Classification 
for  STOT  RE  is  based  on  a  defined  level  of  adverse  effects  occurring 
below  specified  dose  levels  depending  on  the  study  duration. 


Table  4.  Comparison  of  the  effects  at  or  around  the  guidance  values  for 
STOT  RE  2. 


Study 

SrOTRE 

2 

guidance 

value 

Effects,  observed  (doM  in 
mg/kg  bw/day) 

RXVM  remark 

Reference  ” 

Oral,  28-day 
rat  Males: 

0.3,  3  and 

30  mg/kg 
bw/day 
Females:  3, 

30  and  300 

mg/kg 

bw/day 

300  mg/kg 
bw/day 

30  mg/kg  bw/day  males/300  mg/kg 
bw/day  females:  Increased  liver 
beta-oxidation  activity,  increased 
liver  and  kidney  weights,  minimal 
hepatocellular  hypertrophy, 
changes  in  serum  lipids  and 
proteins,  and  minimal  decreases  in 
red  cell  mass  parameters  (<7.9%) 

Effects  which  may 
require  classification 
(almost  no  information 
on  effect  size)  as  STOT 

RE  including  single  ceil 
necrosis  and  changes  in 
serum  lipids  and 
proteins  were  observed 
at  dose  levels  clearly 
below  (males)  or  at 
(females)  the  guidance 
value  for  STOT  RE  2. 

Exp 

supporting 
repeated 
dose  toxicity: 
oral. 001 

”  Tliis  table  refers  to  the  literature  references  as  iiKluded  In  the  REACH  registration  dossier.  According  to 
REACH,  the  reference  details  are  considered  confidential. 
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t  .r.  .  .•  .-■  ,■ ,  5  ■;.ti^'4'^i*: A-,  ',v^ 


'Ji± 


Oral,  90-day 
rat 

Males:  0.1, 
10  and  IDO 
mg/kg 
bw/day  and 
females  10, 
100  and 
■  1000  mg/kg 
bw/dav 
Oral,  28-day 
mouse  0.1, 

3  and  30 

mg/kg 

bw/day 


100 

tng/kg 

bw^ay 


300 

mg/kg 

bw/day 


Oral,  7-day 
rat 

(screening 

study) 

30,  300  and 
I  1000  mg/kg 
bw/day 


[  1000 
mg/kg 
bw/day 


Oral,  chronic 
rat 

Males:  0.1,  i 
and  50 
mg/kg 
bw/day 
Females:  1, 
50  and  500 
I  mg/kg 
bw/day 


Oral,  7-day 
male  mouse 


12.5 

mg/kg 

bw/day 


100  mg/kg  bw/day  (mai^)7red  cell 
mass  reduction  (11-13%),  decrease 
ch^^rol^(-_3PA),  Increased 
albumin  (+12%)  and  A/G  ratio 
(+35%),  decreased  globulin  (- 
15%),  increased  liver  weights  and 
hypertrophy  (males)(abs  59%,  rel 
67%,  increased  kidney  weights  (abs 
11%,  rel  16%)  (females:  rel  9.5%)  i 
.  no  liver  necrotic 

30  mg/kg  bw/day:  adverse  effects 
including  increased  liver  weights, 
hepatocellular  hypertrophy,  and 
changes  in  serum  lipids  and 
proteins,  increased  body  weight, 
decreases  in  red  cell  mass  (<10%) 
increased  adrenal  weight  and 
adrenal  cortical  hypertrophy, 
hepatocellular  single  cell  necrosis 


The  observed  effects  do 
not  indicate  a 
I  requirernent  for 
classification  for  STOT 
RE  2. 


Exp 
supporting 
repeated 
dose  toxicity: 
oral. 002 
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1000  mg/kg  bw/day:  reduced  body 
weight  (males),  reduced  red  cell 
mass  parameters,  increase 
reticulocytes  and  neutrophils 
(females),  decreases  in  serum 
lipids,  increased  alanine 
aminotransferase  (ALT),  aspartate 
aminotransferase  (AST),  urea 
nitrogen  (BUN),  and  Glucose;  and 
decreased  sorbitol  dehydrogenase 
(SDH),  creatinine,  and  calcium, 
increased  liver  weights, 

_  hepatocellular  hvpgf+rnphy _ 

50  mg/kg  bw/day:  liver:  focal  cystic 
degeneration,  focal  necrosis, 
centrilobular  necrosis,  increase  liver 
enzymes,  increase  In  albumin 
(16%),  increase  A/G  ratio,  reduced 
red  cell  mass  (males)  (<10%), 
reduced  red  cell  mass  (females) 
(<6%),  A/G  ratio  (females) 

50  mg/kg  bw/day:  Mild  focal 
necrosis  and  minimal  focal  cystic 
degeneration  was  also  observed  in 
some  animals  at  the  one-year 
interim  section  (guidance  value  25 
..mg/kq  bw/day) _ 

30  mg/kg  bw/day:  Increased  liver 
_and  body  weight,  minimal  sinqip 


Effects  which  may 
require  classification 
(almost  no  information 
on  effect  size)  as  STOT 
RE  Including  single  cell 
necrosis  and  changes  in 
serum  lipids  and 
proteins  were  observed 
at  dose  levels  clearly 
below  the  guidance 
.value  for  STOT  RE  2. 

As  there  is  almost  no 
information  on  the  effect 
size,  it  is  difficult  to 
assess  the  adversity  of 
the  observed  effects.  i 


Exp 

supporting 
repeated 
dose  toxicity: 
oral. 003 


Exp 
supporting 
repeated 
dose  toxicity: 
oral. 004 


I  Difficult  to  assess  as  the 
effects  at  50  mg/kg 
bw/day  warrant  STOT 
RE  classification  but  the 
dose  is  too  high  whereas 
at  1  mg/kg  bw/day  the 
effects  do  not  warrant 
classification. 


Exp  Key 
repeated 
dose  toxicity: 
oral.  005 


The  observed  effects  do  E 
not  warrant  classIflcaMf^n  ci 
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fCin[rr-Rkl 

'("It- 

(if 

1 

(screening 

study) 

30  mg/kg 
bw7d^v  "  ' 

bw/day 

cell  necrosis,  moderate  hypertrophy 
anb  Increase  in  mitotic  flgures 

but  the  tested  dose  level 
is  clearly  below  the 
guidance  value  for^STOT 
RE  2. 

repeated 
dose  toxicity; 
.oral.006 

Oral,  90-day 
mouse 

0.1,  0.5  and 

5  mg/kg 
bw/day 

100 

mg/kg 

bw/day 

5  mg/kg  bw/day;  liver  single  cell 
necrosis  (minimal)  and  other 
minimal  to  mild  effects 

Effects  which  not  require 
classification  as  STOT  RE 
were  observed  at  dose 
levels  clearly  below  the 
guidance  value  for  STOT 
RE  2. 

Exp 

supporting 
repeated 
dose  toxicity; 
oral. 007 

Overall,  the  requirement  of  STOT  RE  2  Is  difficult  to  assess  because  the 
dose  levels  tested  in  mice,  with  effects  that  may  or  may  not  warrant 
classification,  are  clearly  below  the  guidance  values  and  this  may  be 
taken  as  an  indication  that  STOT  RE  2  is  needed.  The  effects  in  the  rat 
are  borderline  and  sometimes  difficult  to  assess  due  to  the  large  steps  in 
the  dose  levels. 

The  registrant  does  not  classify  FRD-902  as  carcinogenic  because  the 
observed  increase  in  liver  tumours  in  females  and  increases  in  pancreas 
and  Leydig  cell  tumours  in  male  rats  are  not  considered  relevant  to 
humans.  RIVM  agrees  that  there  are  some  species  differences  with 
regard  to  the  relevance  of  these  typical  tumours  for  peroxisome 
proliferators  for  humans.  In  line  with  RAC  and  lARC,  we  consider  the 
level  of  evidence  sufficient  to  show  that  these  tumours  are  relevant  for 
humans.  However,  as  tumours  were  only  observed  in  one  species, 
classification  as  a  category  2  carcinogen  is  justified  (suspected  human 
carcinogen). 

The  available  in  vitro  (OECD  TG  471,  476  and  473)  and  in  vivo  (OECD 
TG  474,  475  and  486)  genetic  toxicity  and  mutagenicity  studies  show 
that  FRD-902  is  not  mutagenic.  EFSA  (2008)  concluded  that  FRD-902  is 
non-genotoxic  based  on  the  same  dataset. 

The  registrant  proposes  no  classification  for  reproductive  toxicity.  In  the 
developmental  toxicity  study  in  rats,  the  only  effect  on  reproduction  was 
early  delivery  of  the  offspring  at  100  and  1000  mg/kg  bw/day.  However, 
the  adversity  of  this  effect  is  uncertain  as  the  offspring  was  alive  and 
there  was  no  increase  in  resorptions.  In  addition,  these  reproductive 
effects  were  observed  at  dose  levels  also  inducing  maternal  toxicity. 
Therefore,  classification  based  on  the  early  delivery  is  doubtful  and  in 
category  2  at  most.  Other  effects  include  decreased  foetal  weights  at 
100  and  1000  mg/kg  bw/day  and  increases  in  variations  at  1000  mg/kg 
bw/day.  These  effects  in  the  presence  of  maternal  toxicity  do  not 
normally  warrant  classification. 

In  the  modified  one-generation  study  in  mice,  postnatal  reduced  body 
weight  and  body  weight  gain  was  observed  at  the  highest  dose  level  in 
the  presence  of  maternal  toxicity  (liver  effects).  Secondary  delays  in 
development  were  observed  based  on  time  after  birth  but  not  based  on 
body  weight. 
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normally  reai'lu n^cSflcatio^"“  toxicity,  do  not 

for  FRD-902"te  overview  of  the  available  human  health  data 

Conclualoh  on  C«R  and  STOT  Re  propert,..  prmo2 

■  c?aSrSnafa'Sor/;r"''°'’“'"“'"“^^ 

•  Mutagenic-  The  carcinogen  is  justified. 

.  C?dis 

to  dose  levels  tested  in  miro  /-lex  -i  u  ^  difficult  to  assess  due 

the  large  steps  In  [he  dTservels'.""  “  “““  “ 

Comparison  FRD-902  and  APFO 

fA^SjVor'tlil  pJSuaionTTfZ'’!  c[i'’'^°V"‘’ 

properties  of  both  ammonium^salts'fFRn^nT  f  toxicological 
relevant.  An  exact  cZparirnl^^o  Tnt  considered 

applied  dose  levels.  X  dSa^n  k differences  in 

is  much  faster  in  all  tested  animaf^  ^  ^  *^*^®*^  excretion  of  FRD-902 

comparable  PPAR-a  Sectl  TnZ  to  APFO.  However, 

available  sub-chronic  S  chroni'  S^H-'’ in  the 
exposure  levels.  As  comoarablP  roughly  comparable 

dose  levels,  but  at  lower^FRD-902  comparable  external 

interaction  of  FRD-902  with  Ttc  ?„  f  f^^^^fations,  the 
Differences  are  obse^^ed  m  the^nfSS  Probably  stronger, 

both  substances.  developmental  effect  between 

Jbtfu  5.  Cmpucimr,  urmu  fnx/rwr~,„., --gurtrus  orrurt-or.,  -u 

FRD-902  [apFO  To- 
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Zeilmaker, 

lUiillilL&IIHI 

Zeilmaker, 

•5nic 

Chronic  study 
rat 

Effects  LOAEL 

Increased  A/G 
ratio 

PPAR-a  related 
effects  at 
higher  dose 
levels 

Body  weight, 
liver  changes 

US-EPA, 

2016 

NOAEiyiOAEL 

0.1  /  1.0  mg/kg 
bw/day 

1.3/14.2- 
16.1  mg/kg 
bw/dav 

US-EPA, 

2016 

Carcinogenicity 

Type  of 
tumours 

Liver  cell 
adenomas 

Leydig  cell 
adenomas 
Pancreas  acinar 
cell  tumours 

Liver  cell 
adenomas 

Leydig  cell 
adenomas 
Pancreas  acinar 

cell  adpnnmac 

RAC,  2011 

mm 

RAC,  2011 

Developmental 
toxicity  rat 

Type  of  effects 

Eariy  delivery 

No 

developmental 

effects 

RAC,  2011 

loaec/noael 

-/ISO 

RAC,  2011 

Generation  study 
mice 

Type  of  effects 

No  reproductive 
or 

developmental 

effects 

Resorptions, 

stillbirth, 

postnatal 

mortality,  early 

preputial 

separation 

RAC,  2011 

In  comparino  the  to 

loaelvnoael 

Xiritv  nf  hnPK  ci.l 

-  /  5  mg/kg 
bw/dav 

1  /  -  mg/kg 
bw/dav 

RAC,  2011 

•  ^  uwvii  auu^Loiiceb  n  IS  useful  to  V  ew 

as  being  the  result  of  toxicokinetics  and  toxicodynamics.  As  to 
toxicodynamics,  as  already  stated,  the  data  (in  particular  the  chronic 

with1teloI'i!^^i“'  '^r^dicate  that  FRD-902  interacts  more  strongly 

with  Its  toxicological  target  than  does  APFO.  As  to  toxicokinetics  ^  ^ 
however,  the  available  non-human  data  for  FRD-902  indicate  a  more 
fevourable  profile  compared  to  APFO.  As  concluded  in  the  present 
report,  human  data  on  the  bioaccumulation  of  FRD-902  are  lacking  If 
human  data  would  confrm  that  FRD-902  indeed  is  considerably  less 

bL  term  toxicity  for  hu'lnans  can 

be  judged  as  being  lower.  It  should  be  noted  that  for  the  developmental 
toxicity  endpoint  these  considerations  do  not  apply.  For  this  endpoint 

APFO  tor  FRD-902  than  for 

pari^nlr  rats  FRD-902  was  somewhat  more  potent  (induced 

early  delivery  in  combination  with  maternal  toxicity  at  a  dose  level 
where  APFO  induced  no  effect).  Overall  with  a  view  to  reproductive 
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4.4 


4.5 


Human  health  hazards  FRD-903 

inta  a  11' 3nr“„  '‘"’S'  SrtburnVvS  Z  IXTZ 

bb..„ces  as  a'c-i'  -  - 

Human  health  hazards  El 

SS£S?7~“ 

absorption  of  El.  Tha 

-=!#i^Sr«£S~ 

l^lsSSSSS’r 

inhalation  exposure 

The  results  show  low  twicitj  S^d^rCNS^deoS  T'^ 

A  NOAEC  of  25000  ppm  was  derived.  ^  ^  depression  during  exposure. 

The  available  in  vitro  and  in  vivo  studies  show  no  evidence  of  a 

v-rF"‘“ 

El  in  th^rr 

marrow  as  no  change  in  the  PPF/Mrp  reached  the  bone 

5ra™  rm^bSl  75S,'“ 

Read-across 

's  not  justified  because  of  the 

vapoorprls'^-^S'^rsS^^^ 
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In  addition,  the  available  toxicological  data  indicate  that  El  is  less  toxic 
than  FRD-902. 

Expert  systems  including  'Oncologic',  'OECD  toolbox'  and  'ISS'  do  not 
Indicate  a  strong  concern  for  mutagenicity  or  carcinogenicity, 

The  two  closest  arialogues  identified  using  the  OECEXQSAR  toolbox, 

enflurane  and  isoflurane  are  used  as  inhalation  anaesthetic  used  for 

f^3fcpsis  a^  high  concentrations  and,  show  low  toxicity.  A  range  t)f 
fluorinated  compounds  collected  from  the  RepDose  database 
(Frauenhofer)  showed  limited  toxicity  with  NOECs  always  above  50  ppm. 

Exposure  limits 

Acceptable  Exposure  Limit  (DuPont):  500  ppm  8  and  12  hour  TWA 
(MSDS,  2007). 

4.6  Conclusion  on  CMR  and  STOT  RE  properties  El 

Information  on  the  toxicity  of  El  Is  limited  but  the  available  information 
indicates  that  El  has  a  low  to  very  low  toxicity.  This  is  supported  by  the 
repeated  dose  toxicity  information  on  some  structural  analogues. 
However,  all  available  studies  were  performed  in  male  animals  and  were 
of  limited  duration.  Overall,  the  available  in  vitro  and  in  vivo  data  on 
mutagenicity  combined  with  the  read-across  data  show  that  El  is 
unlikely  to  be  mutagenic.  In  addition,  the  available  data  indicate  no 
requirement  for  classification  for  acute  toxicity  and  probably  STOT  RE 
via  inhalation  but  the  requirement  for  classification  for  other  hazard 
classes  including  carcinogenicity,  reproductive  toxicity  and  STOT  RE  via 
oral  exposure  is  unknown. 

4.7  Derivation  of  a  general  population  exposure  limit  for  FRD-902 

4.7.1  Approach 

For  the  derivation  of  an  exposure  limit  for  FRD-902  for  the  general 
population  the  REACH  method  as  described  in  the  "Guidance  on 
information  requirements  and  chemical  safety  assessment  Chapter  R.8: 
Characterisation  of  dose  [concentrationj-response  for  human  health"  is 
used  (version  2.1  November  2012).  Although  FRD-902  induces 
carcinogenicity  in  experimental  animals,  the  available  mutagenicity 
studies  and  mechanistic  information  indicate  a  non-genotoxic  mode  of 
action  and  therefore  a  threshold  approach  can  be  applied. 

The  use  of  an  internal  dose  per  ml  of  serum  as  dose  metric  has  recently 
been  applied  for  PFOA  by  RIVM  (Zeilmaker  et  al,  2016).  However, 
applying  this  principle  to  FRD-902  is  considered  not  feasible.  The  reason 
for  this  is  that  in  contrast  to  the  critical  studies  with  PFOA,  no 
information  on  the  serum  levels  of  FRD-902  is  available  from  the  critical 
animal  toxicity  study.  Furthermore,  no  kinetic  model  is  available  for 
FRD-902  in  humans.  Moreover,  the  available  data  in  test  animals  show 
quick  elimination  of  FRD-902  (Tl/2  for  elimination  from  serum  in  rats 

2.8  h  in  males  and  0.2  h  in  females),  which  leads  to  the  serum  values  in 
the  toxicity  studies  being  strongly  dependent  on  the  time  after  the  last 
exposure.  Crucially,  no  information  is  available  regarding  the  half-life  of 
FRD-902  in  humans  or  regarding  serum  concentrations  in  humans. 
Therefore,  the  derivation  of  a  limit  value  on  the  basis  of  serum  levels  as 
was  done  for  PFOA  is  unfeasible.  Instead,  for  FRD-902  a  method  for 
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4.7.2 


Slied^  ^  external  concentration  in  air  is 

As  a'result  th^n  technology  leads  to  emission  of  FRD-902  via  air. 

be  expo  d  j-q  pgD.902  yja  air 
information  is  currently 

®vailab]e  regarding  [eyels  of  FRD-902  in  drinking  water^r  food. 
Therefore,  only  inhalation  exposure  is  assumed  in  the  present 

Sd  ^  tierived.  As  it  cannot  be 

S  ™te^rd«er^rd“'* 

Toxicity  studies 

The  NOAELs  derived  from  the  oral  repeated  dose  toxicity  studies  are 
summarised  in  table  6  below.  ^  stuoies  are 


4.7.3 


^DiTiietdi^ 

m 

UU»C  lUXfULV 

i  iEffeds  ■■  -T 

.  ■?».<;. V.  ."•■'i*'. 

'•  f'.'f'-.T''  ■  .r.-'  .  .  'V 

Rat 

28  days 

0.3 

30 

Reduction  in 
cholesterol 

Exp  supporting 
repeated  dose 

90  days 

0.1 

10 

A/G  ratio  increased 
Reduction  in 
cholesterol 
Increased  liver 
weight 

Increased  kidney 
weight 

Exp  supporting 
repeated  dose 
toxicity:  oral. 002 

Chronic 

0.1 

1 

A/G  ratio  increased 

Rap  Pi-  al  om  c 

Mouse 

128  days 

0.1 

3 

A/G  ratio  increased 
Reduced  Hb 

Liver  single  cell 
necrosis 

Exp  supporting 
repeated  dose 
toxicity:  oral.003 

90  days 

0.1 

1 

Increased  liver 
weight 

Liver  hypertrophy 

Exp  supporting 
repeated  dose 

toxirirv  nral  nn7 

Rat 

Carcinogen! 

city 

1 

50 

Increase  in  testis 
and  pancreatic 
tumours 

Rae  et  al,  2015 

Developme 
ntal  study 

10 

100 

Early  delivery 
Reduced  fetal 
weights _ 

Developmental 

toxicity/teratogen 

icity 

Mouse 

1- 

generation 

study 

0.1 

0.5 

Single  cell  necrosis 
in  the  liver 

Exp  Supporting 
Toxicity  to 
reproduction.002 

Selection  of  the  most  appropriate  point  of  departure 

Exposure  of  the  general  population  due  to  emissions  to  ambient  air  is 

normally  limited  to  low  level  of  exposures  over  a  long  period  The 

intermittent  depending  on  the  appiied  process,  release 
and  distribution  m  the  environment.  However,  based  on  the  available 
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emission  data,  only  an  average  concentration  per  year  can  be  estimated 
for  the  generai  popuiation  depending  on  the  distance  from  the  source. 
Therefore,  acute  effects  after  a  single  high  exposure  and  local  effects 
except  local  effects  on  the  airways  are  considered  not  relevant  for  the 
general  population  in  the  present  case.  Accordingly,  the  assessment  is 
based  on  ^ects  observed  after  prolonged  low  level  exposure.  For  FRD- 
902  this  incjudes  the  NOAELs/LOAE^  from  repeated  dosje  studies, 
carcinogenicity  studies  and  reproductive  toxicity  studies. 

As  no  inhalation  studies  are  available  with  FRD-902  but  only  oral 
(gavage)  studies,  an  oral  study  is  used  and  route-to-route  extrapolation 
is  applied  for  deriving  the  exposure  limit  for  air.  Overali,  the  NOAEL  of 
0.1  mg/kg  bw/day  in  the  oral  chronic  study  In  rats  is  considered  the  best 
available  point  of  departure  (POD)  for  derivation  of  an  exposure  limit. 
This  NOAEL  is  based  on  an  increase  in  albumin  and  the  albumin/globulin 
ratio  in  male  rats,  an  effect  that  indicates  possible  immunotoxic  effects. 
This  effect  was  also  observed  with  other  PPAR-o  inducers  and  secondary 
to  binding  to  the  PPAR-o  receptor  (Gervois  et  al,  2004).  As  changes  in 
albumin  and  albumin/globulin  ratio  also  occur  in  humans  after  exposure 
to  PPAR-o  inducers  (Gervois  et  al,  2004),  this  effect  is  considered 
relevant  to  humans. 

4.7.4  Inhalation  exposure  limit 

The  NOAEL  of  0.1  mg/kg  bw/day  from  the  oral  (gavage)  chronic  study  is 
used  as  POD.  Via  route-to-route  extrapolation  the  corresponding  POD- 
concentratlon  in  air  is  derived.  The  chronic  study  used  gavage  exposure, 
meaning  that  the  whole  daily  dose  was  applied  at  once.  The  possible 
inhalation  of  FRD-902  is  expected  to  be  evenly  distributed  over  the 
whole  day.  Because  of  the  half-life  in  male  rats  of  only  3  hours,  this 
difference  may  result  in  a  different  internal  exposure  pattern.  The  peaks 
of  internal  exposure  (Cmax)  are  expected  to  be  higher  under  the 
conditions  of  the  chronic  rat  study.  However,  the  effect  of  this  difference 
on  the  toxicity  of  FRD-902  in  humans  Is  unknown  as  it  is  not  known 
whether  the  peak  exposure  (Cmax)  or  the  integrated  dose  (AUC) 
determines  the  critical  toxicological  effect  of  FRD-902.  No  additional 
safety  factor  is  applied  for  this  difference.  In  the  route-to-route 
extrapolation,  an  additional  factor  for  difference  in  absorption  between 
the  oral  and  the  inhalation  route  is  required  as  the  oral  absorption  has 
been  shown  to  be  100%  but  the  inhalation  absorption  is  unknown. 
Available  information  from  comparable  substance  like  PFOA  show 
absorption  after  inhalation  exposure  in  animals.  However,  no  absorption 
percentage  is  provided  in  the  available  summaries.  Therefore,  a  default 
value  of  100%  is  applied  in  line  with  the  REACH  guidance.  This  is  further 
justified  by  the  absence  of  metabolism  showing  that  first  pass  effects 
are  not  relevant.  Route-to-route  extrapolation  was  performed  by 
dividing  the  point  of  departure  of  0.1  mg/kg  bw/day  by  1.15  mVkg 
bw/day’®  resulting  in  a  POD  for  the  air  concentration  of  0.087  mg/m^. 

Besides  this  allometric  scaling  factor  of  4,  normally  an  interspecies 
factor  of  2.5  for  remaining  toxicokinetic  and  toxicodynamic  differences 

’®  Inhalation  volume  per  kg  bw  per  day  in  rats  which  Is  compatible  with  a  factor  0.25  for  allometric  scaling  from 
rats  to  humans,  70  kg  bw  ar)d  20  mVday  as  the  dally  ventilation  volume  for  humans:  (20  mVday  *  4)  /  70  kg 
bw  •  1.15  mVkg  bw/day 
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and  an  intraspedes  factor  of  10 
guidance. 


are  used  in  agreement  with  the  REACH 


Additional  factor  for  potential  kinetic  difference 

regarding  the  jjotential  difference  in  half-JLves 
between  the  tested  animal  species  and  humans.  FRD-902  is  used  as  a 

ha  f  life  of  PFOA  in  humans  is  much  longer  than  those  in^l  tested 
dul"l?  (mouse,  rat,  monkey)  (Zeilmaker  et  al,  2016)  probably 

hinni  h  reabsorption  from  the  lumen  of  the  kidney  back  Into  the 

blood  by  organic  anion  transporters  (DATs)  (Yang  et  al,  2010)  There 
are  genehc  differences  in  OATs  between  humans  and  he  teste^^^^^^^ 
species  (Yang  et  al,  2010).  As  FRD-902  is  also  an  anion  tfJs  mecTa^^^ 

an?m^  of  FRD-902  was  tested  in  three 

animal  species  (Gannon  et  al,  2016)  and  the  results  show  that  in  these 
species  the  half-life  of  FRD-902  was  clearly  shorter  than  those  of  PFOA 

SvTt “TS  is  ,o„er  orVbse« 
entirely,  at  least  in  these  species.  However,  because  of  the  genetic 

for  h?imlni'i-h^^°^  extrapolated  to  humans.  Thus, 

Snni  ho  ,  inv^olvement  of  OATs  in  the  elimination  of  FRD-902  in 
cannot  be  exciuded.  Moreover,  contrary  to  other  perfluorinated 

fasTSmlS'tinn  'whether  the 

fast  elimination  and  absence  of  accumulation  as  seen  in  several  animal 

species  also  applies  to  humans. 

InniioH  additional  toxicokinetic  assessment  factor  is 

rate  of  FRD  'r*  the  human  eiimination 

rate  of  FRD-902.  This  additional  toxicokinetic  factor  is  based  on  the 
differerice  in  half-lives  between  cynomolgus  monkeys  and  humans  as 
for  PFOA.  Using  a  half-life  of  1378  days  in  humans  (mainiy 
ales)(Oisen  et  al,  2007)  and  of  20.9  days  in  male  cynomolgus 


monkey  is  used  in  deriving  this 

additional  factor  instead  of  the  half-life  for  PFOA  in  male  rats  (the 
species  used  in  the  pivotal  chronic  study)  because  for  FRD-902  the  half- 

foTpFOAThP  hS  monkeys  were  similar  in  size  whereas 

m  ric  r?n  Q  ^  monkeys  is  much  longer  than  that 

I^^le  cynomolgus  monkeys  versus  6-7  days  in 
ma  e  rats).  This  indicates  that  for  FRD-902  the  use  of  the  factor  between 
male  rats  and  humans  for  PFOA  is  not  appropriate. 

Interspecies  remaining  difference 

Merspecies  extrapolation  corrects  for  the  differences  in  the  sensitivity 
between  experimental  animals  and  humans.  This  covers  differences  in 
toxicodynamics  and  toxicokinetics.  Some  of  the  toxicokinetic  differences 

ThP  metabolic  rate, 

he  latter  IS  linked  to  the  inhalation  volume  per  kg  bw.  By  default,  in  the 

ml  animals  to  humans  an  interspecies  correction  for 

metabohc  rate  is  applied  (a  factor  of  4  in  case  of  rats),  as  described 
above  An  additional  factor  of  2.5  for  remaining  differences,  i  e 
toxicokinetic  differences  not  reiated  to  metabolic  rate  (smail  part)  and 
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4.8 


aSS  """..'"a"’'  '="8ar  part  of  the  remaining  dWerence  a 

farter  of  1.8  Is  applied  as  the  remaining  farter  for  texicodynar^rt 

!5SLXirA’ss'.5i=„-ri;b".:sL. 

sp=“Ss?3:?sr 

Overall,  the  following  assessment  factors  are  applied; 

•  Additional  factor  for  potential  kinetic  difference 

•  Interspecies  remaining  toxicodynamic  difference 

•  Intraspecies 


66 

1.8 

10 


Therefore,  the  overall  assessment  factor  is  1188.  Combinina  i-hi.: 
assessment  factor  with  the  point  of  departure  of  0.087  mo/m^  roci  if  • 
an  chronic  inhalation  exposure  limit  of  73  ng/m^  ^ 

902  irritating  properties  of  FRD- 

902  at  the  inhalation  po  nt  of  deoarture  nf  n  nn?  rram/JTa  rKu 

differences  in  accumulation.  Therefore,  the  limit  value  of  7'^  nn/m3  • 
considered  to  he  also  prt.terti.e  for  locai  MtrtinrertlS 

Using  the  additional  toxicokinetic  factor  as  above  represents  a  nranm^fi,- 

Lto'ste^irnJr^"”"  - -prr  d°" 

Derivation  of  a  general  population  exposure  limit  for  FRD-903 

aJrolront^dSrtrroK 

in  the  intestinal  tract  and  the  lungs  and  dSnStlon  ovej  SHI  fo^of  ?h"e 
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4.9 


anion  (2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoate)  will  be 
the  same. 

Local  effects  to  the  upper  airways  and  lungs  may  differ  between  FRD- 
902  and  FRD-903  as  acids  nomally  have  a  higher  irritating  effect  than 
neutral  salts.  Thus  the  derived  limit  value  in  air  for  FRD-902  might 
un^restimate  the  local  toxjclty^f  FRD-903.  .However,  it  isxonsldered 
unlikely  that  such  effects  are  determinative  for  the  limit  value  as  the 
derivation  of  limit  values  based  on  local  irritating  effects  does  not 
require  additional  assessment  factors  for  possible  differences  in 
accumulation.  Therefore,  the  limit  value  of  73  ng/m^  is  considered  to 
adequately  cover  thejocal  irritating  effects  of  FRD-903  and  FRD-902. 

Derivation  of  a  general  population  exposure  limit  for  El 

As  indicated  before,  the  information  on  the  toxicity  of  El  is  limited  and 
no  studies  were  performed  using  female  animals.  However,  the  available 
information  indicates  that  El  has  a  low  to  very  low  toxicity.  This  is 
supported  by  the  repeated  dose  toxicity  information  on  some  structural 
analogues.  However,  the  data  are  insufficient  for  deriving  an  inhalation 
exposure  limit. 
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Indicative  concentrations  around  the  Chemours  plant  due  to 
FRD-903  and  El  emission 


As  indicated  in  section  2.2,  FRD-903  and  El  are  emitted  to  air  from  the 
TefloTi  PTFE  antf  from  the  Teflon  FEP  plants  (see  fables  “7  to  10) ,  The 
presented  data  are  based  on  the  maximum  emission  indicated  in  the 
permits,  the  emission  recorded  in  the  Electronic  Environmental  Year 
report  of  Chemours  and  additional  data  provided  by  Chemours. 


IR^cordiif , 
Irep 

2012 

600 

197 

40 

10 

2013 

600 

292 

40 

27 

2014 

600 

386 

40 

31 

2015 

600 

288 

40 

27 

!Erni5Sidns\t6  air  FRd;903 

2013 

^015 

FEP 

TL20  scrubber 

5 

6 

TL33  membrane  unit 

12 

14 

12 

TL34  vacuum  filter  1 

1 

2 

1 

TL35  vacuum  filter  2  and  3 

8 

9 

8 

Total  FEP 

27 

31 

27 

PTFE 

TL05  dryer  qranular 

24 

19 

20 

TLlOa  waxtrap 

13 

16 

12 

TLlOb  wash  separators 

13 

17 

13 

TL12  scrubber 

242 

334 

243 

Total  PTFE 

292 

386 

288 

Table  9.  Emissions  to  air  of  El  for  both  plants  in  ka/vear. 


Year 

Pei^ltted 

'Recoiled 

. . 

i  1 1 II  1  1— B 

RBI* 

2012 

750 

205 

450 

11 

2013 

750 

293 

450 

42 

2014 

750 

390 

450 

48 

2015 

750 

288 

450 

46 

Table  1 0.  Emissions  to  air  of  El  per  stack  For  both  plants  in  ka/vear. 


^Eml^ibhi^; to  air  El 

2013 

\urmm 

FEP 

TL20  scrubber 

7 

8 

TL31  flotation  tanks 

25 

29 

29 

TL36  vacuum  system 

10 

11 

11 

Total  FEP 

42 

48 

46 

PTFE 

TLOl  vacuum  granular  claaf 

11 

9 

9 
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■ 

EliB 

QiiSS 

1  Lxua  waxtrao 

17 

22 

17 

1  Liob  wash  separators 
rL12  scrubber 

18 

007 

23 

17 

Ttl3a  dfver  east 
(L13b  dryer  west 

Total  PTFE 

10 

9 

293 

313 

12^  - 
10 

390 

228 

g - 

8 

288 

Of  the  pS  0^2013  ^heS  rh  the  request  for  revision 

ui  uie  permit  Of  2013.  These  charactenstics  are  presented  in  tahio  1 1 

fhe  axaa°S<>'^5  or  '"formatlon  ibout 
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coagulation  or  deposition  is  available,  in  the  calculations  it  is  assumed 
all  substance  maintains  in  the  air  without  any  (wet  or  dry)  deposition. 
This  can  be  seen  as  a  worst  case.  The  distribution  is  calcuiated  in  a  50  x 
50  km  grid.  Within  this  grid,  the  concentration  is  calculated  in  cells  of 
100  X  100  m.  The  calculated  result  does  not  give  the  exact 
concentration  at  a  certain  point,  but  is  the  average  concentration  of  the 
cell. 

The  calculated  air  concentrations  in  the  nearest  populated  areas  (along 
the  dike  at  the  other  side  of  the  river)  are  around  20  ng/m^  (permitted 
emissions)  versus  15  ng/m^  (recorded  emissions)  for  FRD-903  and 
around  40  ng/m^  (permitted  emissions)  versus  20  ng/m^  (recorded 
emissions)  for  El. 
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Possible  health  effects  in  residents  in  the  vicinity  of  the 
Chemours  plant 


In  chapter  4,  the  available  human  health  effects  information  on  FRD- 
902/903  rs  evaluated,  based  oh  which  a  chronic  inhalation  exposure 
limit  of  73  ng/m^  is  derived  (paragraph  4.6.4).  In  chapter  5,  the  year- 
average  air  concentrations  were  calculated,  in  first  Instance  based  on 
the  permitted  emissions  and,  secondly  also  for  the  recorded  emission  for 
2014.  This  led  to  estimated  concentrations  in  air  of  about  20  ng/m^  for 
the  nearest  populated  areas  (along  the  dike  at  the  opposite  side  of  the 
river)  and  lower  concentrations  at  greater  distances  from  the  plant 
based  on  the  permitted  concentrations.  Based  on  the  recorded  emissions 
for  2014  the  estimated  concentrations  for  the  nearest  populated  areas 
are  about  15  ng/m^. 

Comparing  these  concentrations  with  the  limit  value  of  73  ng/m^  leads 
to  the  conclusion  that  based  on  the  available  data,  no  health  risk  Is 
expected  for  people  living  in  the  vicinity  of  the  Chemours  Dordrecht 
plant  due  to  exposure  to  FRD-903. 

To  illustrate  the  results,  figure  1  shows  the  calculated  concentration 
FRD-903  in  air  based  on  the  recorded  emission  in  2014  compared  to  the 
exposure  limit  derived  in  this  report.  The  data  from  2014  have  been 
used,  because  in  this  year  the  highest  emission  was  recorded.  The  figure 
shows  that  only  directly  next  to  the  stack,  air  concentrations  above  73 
ng/m^  are  calculated.  Annex  3  presents  the  calculated  concentration 
FRD-903  in  air  based  on  the  permitted  emissions. 

In  chapter  4  also  the  available  human  health  effects  information  on  El  is 
evaluated.  The  conclusion  was  that  limited  toxicological  information  and 
structure-activity  relations  indicate  that  this  chemical  has  low  toxic 
potential  only.  However,  the  data  are  insufficient  for  deriving  an 
inhalation  exposure  limit.  In  chapter  5,  the  year-average  air 
concentrations  for  El  were  calculated  based  on  the  permitted  emissions. 
This  led  to  estimated  concentrations  in  air  of  about  40  ng  /m^  for  the 
nearest  populated^ areas  (along  the  dikeattheupposTte  sicle  orthe  fiver) 
and  lower  concentrations  at  greater  distances  from  the  plant.  Based  on 
recorded  emissions  for  2014  the  estimated  concentrations  for  the 
nearest  populated  areas  are  about  20  ng/m^. 

Due  to  the  insufficient  health  effects  information  available  for  El,  these 
concentrations  cannot  be  evaluated  as  to  the  possible  health  risk  they 
might  pose  for  people  living  in  the  vicinity  of  the  Chemours  plant  in 
Dordrecht. 
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Figure  1.  Calculated  air  concentrations  FRD-903  based  on  the  recorded 
emissions  (in  ng/m^). 


Page  46  of  92 


RIVM  Letter  report  2016-0174 


7  Conclusions 


In  chapter  3  of  this  report,  on  PBT-properties,  the  conclusion  is  that  it 
cannot  be  excluded  that  the  GenX  related  substances  meet  the 
PBT/vPvB  criteria^  All  evaluated  substances(ERDr903,  FRD^902  and  El) 
are  perfluorinated  compounds  and  should  therefore  be  regarded  as 
certainly  P/vP.  Since  FRD-903  and  FRD-902  in  animals  are  more  rapidly 
eliminated  than  PFOA,  it  is  expected  that  both  substances  bioaccumulate 
less  than  PFOA.  However,  it  is  not  possible  to  reach  a  conclusion  on  the 
human  bioaccumulation  potential  in  absence  of  data  on  the  human 
clearance  time.  For  the  substance  El,  insufficient  information  is 
available  to  draw  a  conclusion  about  the  bioaccumulation  potential  for 
FRD-902  and  FRD-903.  Since  El  contains  no  hydrophilic  group,  the 
human  clearance  time  of  the  substance  and  the  bioaccumulation 
potential  are  expected  to  be  higher  than  for  PFOA,  although  El  has  the 
potential  to  be  excreted  via  exhalation.  Finally,  FRD-903  and  FRD-902 
are  considered  less  toxic  compared  to  PFOA.  However,  no  definitive 
conclusion  on  the  T  criteria  can  be  reached.  El  will  most  likely  not  meet 
the  T  criteria. 

Chapter  4  evaluates  the  CMR  and  STOT  RE  properties  of  the  three 
substances.  It  is  concluded  that  classification  as  carcinogenic  category  2 
(suspected  human  carcinogen)  is  justified  for  FRD-902.  The  available 
studies  show  that  both  substances  are  not  mutagenic.  On  reproductive 
toxicity  the  limited  effects  observed  in  presence  of  maternal  toxicity  do 
not  normally  result  in  classification,  whereas  PFOA  is  classified  as  toxic 
for  the  reproduction  (category  IB).  The  requirement  of  STOT  RE  2  (like 
liver  and  kidney)  is  difficult  to  assess  due  to  dose  levels  tested  in  mice 
clearly  below  the  guidance  values,  which  may  be  taken  as  an  indication 
that  STOT  RE  2  is  needed.  The  effects  in  the  rat  are  borderline  and 
difficult  to  assess  due  to  the  large  steps  in  the  dose  levels.  Effects  on 
the  liver  are  observed  at  the  similar  dose  levels  for  FRD-902  and  PFOA. 

All  available  toxicological  studies  were  performed  with  the  ammonium 
salt  (FRD-902).  Read-across  of  the  toxicological  properties  of  the 
ammonium  sa[t  to  the  acid  is  considered  justified  for  systemic  effects^s 
after  dT^dlutiorT and  dissociation  of  the  acid  and  the  salt  the  absorption 
in  the  intestinal  tract  and  the  lungs  and  distribution  over  the  body  of  the 
anion  (2,3,3,3-tetrafluoro-2-(heptafluofopropoxy)-propanoate)  will  be 
the  same.  However,  local  effects  to  the  lung  may  differ  between  the  two 
substances  as  acids  normally  have  a  higher  irritating  effect  than  neutral 
salts. 

Information  on  the  toxicity  of  El  is  limited  but  the  available  information 
indicates  that  El  has  a  low  to  very  low  toxicity.  This  is  supported  by  the 
repeated  dose  toxicity  information  on  some  structural  analogues. 
Contrary  to  what  is  usual  in  toxicology,  all  available  studies  with  El  were 
performed  in  male  animals  only.  In  addition  only  studies  of  limited 
duration  are  available.  Overall,  the  available  in  vitro  and  in  vivo  data  on 
mutagenicity  combined  with  the  read-across  data  show  that  El  is 
unlikely  to  be  mutagenic.  In  addition,  the  available  data  indicate  no 
requirement  for  classification  for  acute  toxicity  and  probably  STOT  RE 
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Ss'seslSiSn^  ‘'1® fo'-  classification  for  other  hazard 
orafe%Sre  reproductive  toxicity  and  STOT  RE  via 

Chapter  4  completes  with  the  derivation  of  an  chronic  inhalation 

Sdmnnai  FRD-903  and  FRD-902  which  includes  an 

additional  toxicokinetic  factor  In  a  pragmatic  worst-case  annmarK  xh 

avai^ble  information  on  the  toxicity  of  El  is  limited  The  dTta  are  ‘ 
insufficient  for  deriving  an  inhalation  exposure  limit. 

Permitted  and  recorded  emission  to  air,  the  air 
coi^entrations  around  the  Chemours  plant  are  calculated  in  chaoter  5 
Comparing  the  calculated  concentrations  in  air  with  the  limit  value  of  73 

that  based  onThe  avaifaWe 
expected  for  people  living  in  the  vicinity  of  the 
Chemours  Dordrecht  plant  due  to  exposure  to  FRD-903.  Due  to  the 
insufficient  health  effects  information  available  for  El  these 
Mncentrations  cannot  be  evaluated  as  to  the  possible  health  risk  thev 
Se^hf  Chemours  plant  in 
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Annex  1.  Human  health  toxicity  FRD-902 


Introduction 

Most  study  summaries  were  copied  from  the  robust  study  summaries  in 
the  registratfon  dossier.  The  summaries  were  checked  and  conclusions 
by  the  registrant  to  which  RIVM  did  not  agree  or  were  questioned  were 
r^oved  or  It  was  added  that  this  was  a  conclusion  of  the  registrant  No 
attempt  was  made  to  have  an  RIVM  conclusion  on  a  parameter  if  the 
determinative  for  the  derivation  of  the  NOAEL  The 
RIVM  conclusion  on  the  NOAEL  is  included  at  the  end  of  each  study 
summary.  In  addition,  the  study  reports  of  the  key  studies  (90-dav 
mouse,  90-day  rat  and  chronic  rat)  were  provided  by  Chemours  A 
comparison  of  the  summaries  in  the  registration  dossier  with  the  study 
summaries  were  copied  from  the  study  report.  In 

with  the  detailed  study  results  and 
additional  details  were  added  were  necessary. 

Al.l  Kinetics  FRD-902 

Gannon  et  al.  (2016)  tested  the  absorption,  distribution,  metabolism 
and  excretion  (ADME)  and  kinetics  of  FRD-902  (the  ammonium  salt)  in 
rats,  mice  and  cynomolgus  monkeys.  Pharmacokinetics  was  determined 
by  measuring  in  blood  samples  from  rats  and  mice  at  multiple  time 
points  after  a  single  oral  dosing  at  10  or  30  mg/kg.  In  addition, 
pharmacokinetics  after  single  intravenous  exposure  (10  mg/kg)  were 
measured  at  multiple  time  points  up  to  7  days  in  rats  and  up  to  21  days 
in  cynomolgus  monkeys.  ADME  parameters  were  measured  in  tissue  and 
excreta  up  to  168  hours  after  oral  dosing  In  mice  (dose:  3  mg/kg)  and  in 
con  ^  hepatocyte  metabolism  test  indicated  that 

FRD-902  IS  not  metabolized  by  rat  hepatocytes,  which  was  supported  by 
the  absence  of  metabolites  and  the  complete  recoyery  of  the  dosed  FRD- 
902  in  rat  and  mouse  urine.  As  shown  in  table  Al,  FRD-902  is  rapidly 
absorbed  after  oral  exposure  and  shows  biphasic  elimination  with  a  very 
rapid  alpha-phase  and  a  slower  beta-phase  elimination.  The  alpha-phase 
elimination  half-life  was  faster  in  female  rats  compared  to  male  rats. 
Furthermore,  it  is  mentioned  in  the  publication  that  because  the  urinary 
elirnination  rate  Js  very  rapid  (nearly  the  entire  dose  was  eliminated 
within  12-24  hours),  the  sex  difference  observed  in  the  plasma  kinetics 
was  not  readily  apparent  in  the  urine  kinetics.  No  test  substance  was 
detected  in  the  blood  of  monkeys  16  days  after  dosing  probably  due  to 
the  much  slower  elimination  in  the  beta-phase.  For  both  rats  and 
monkeys  the  alpha  phase  was  very  rapid  and  the  contribution  of  the 
beta-phase  was  considered  negligible.  Therefore,  the  authors  concluded 
that  the  beta  phase  elimination  did  not  contribute  to  potential 
accumulation  after  multiple  dosing  in  rats  or  monkeys.  Nearly  the  whole 
administered  dose  was  eliminated  in  the  urine  (table  A2)  in  rats  and 
mice.  A  small  amount  of  the  test  substance  was  recovered  in  the  faeces, 
but  this  was  likely  due  to  contamination  of  the  faeces  with  urine.  Tissues 
were  not  analyzed,  because  at  the  conclusion  of  the  study  (at  168  h)  the 
entire  dose  was  recovered  in  the  urine,  faeces,  and  cage  wash.  No 
metabolites  were  found. 
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t-r 


Absorption 


Kate 

constant 

il<a) 

1/h 

NA 

NA 

3.30 

1.52 

3.83 

3.11 

NA 

NA 

Time 

h 

NA 

NA 

0.21 

0.46 

0.18 

0.22 

NA 

NA 

Alpha  phasi 

a 

Eiiminatio 
n  rate 
constant 

l/h 

0.20 

1.72 

0.25 

2.78 

0.12 

0.15 

0.30 

0.37 

Half-life 

h 

3.6 

0.4 

2.8 

0.2 

5.8 

4.6 

2.3 

1.9 

Beta  phase 

Rate 

l/h 

1 

LU 

o 

3.1E-02 

9.6E- 

03 

l.OE-02 

1.9E- 

02 

2.9E-02 

I.IE- 

02 

8.7E-03 

Half-life 

h 

89.1  1 

22.6 

72.2 

67.4 

36.9 

24.2 

64.1 

79.6 

Volume  of  distribution 

Central  L/kg  0,168  0.178  0.142  0.057  0.117  0.148 

Peripheral  I  lykg  |  0.155  |  1.508  |  0.161  12.462 

Table  A2.  Material  balance  of  ammonium  2,3,3,3-tetrafluoro-2- 
(heptanuoropropoxy)-propanoate  (FRD-902)  dosing  in  rats  and  mice  as 
resented  in  Gannon  etnl  2016  _  _  _ ' 

^  I  NjPuig (3:mg/kg) 


Urine 

Feces 


0.068 

0.029 


0.056 

0.021 


Mmin 

"SD-"- 

xjwby 

sp^w») 

SD(«ib) 

?Ploart'' 

SP 

103 

2.7 

100 

6.4 

90 

6.9 

92 

_i_25, 

6.0 

1 

1.0 

1 

0.6 

2 

1.0 

^2 - 

0.6 

1 

0.5 

5 

5.1 

^10 

4.0 

6 

3.2 

105 

2.2 

106 

1.4 

101 

3.2 

99 

3.2 

In  the  REACH  registration  dossier,  10  studies  in  experimental  animals 
and  twain  vitro  studies  were  available  for  basic  toxicokinetics.  The  in 
Vitro  studies  were  carried  out  with  rat  hepatocytes  (Exp  Supporting 
Basic  Toxicokmetics.012)  and  trout  hepatocytes  (Exp  Supporting  Basic 
Toxicokinetics. oil)  and  showed  no  indication  of  metabolism.  Several 
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studies  included  in  the  registration  were  published  by  Gannon  et  al 
(2016)  and  are  described  above.  Other  studies  in  orally  exposed  rats 
(doses  ranging  from  10  -  30  mg/kg)  showed  that  the  test  compound 
was  aimost  completely  eliminated  in  urine  and  reported  haif-lives  of 
between  13.2  and  18.8  hours,  clearance  times  (98.4%)  at  doses  of  10 
and  30  mg/kg  of  12  h  and  22  h  for  male  rats,  and  of  4  h  and  8  h  for 
female  rats,  respectively.  No  te^st  compound  was  recovered  in  the  fat  of 
male  and  female  rats  and  no  test  compound  was  recovered  in  the  liver 
of  female  rats.  In  male  rats,  the  tissuerplasma  ratio  in  the  liver  was  2.2 
at  a  dose  of  10  mg/kg,  and  0.8  at  a  dose  of  30  mg/kg,  respectively  (Exp 
Supporting  Basic  Toxicokinetics. 008). 

In  another  study  (Exp  Supporting  Basic  Toxicokinetics. 007),  rats  were 
exposed  by  intravenous  injection  with  10  or  50  mg/kg.  Reported 
clearance  times  were  22  h  and  3  h  for  male  and  female  rats, 
respectively,  at  a  dose  of  10  mg/kg.  At  a  dose  of  50  mg/kg,  reported 
clearance  times  were  17  hours  and  4  hours  for  male  and  female  rats, 
respectively. 

One  additional  study  in  mice  was  available  (Exp  Supporting  Basic 
Toxicokinetics. 010),  in  which  mice  were  given  a  single  oral  dose  of  10  or 
30  mg/kg.  At  10  mg/kg,  the  plasma  clearance  time  was  143  h  and  57  h 
for  male  and  female  mice,  respectively.  At  30  mg/kg,  the  plasma 
clearance  time  was  139  h  and  62  h  for  male  and  female  mice, 
respectively.  The  tissue:plasma  ratio  for  fat  was  >0.1  in  male  rats 
exposed  to  30  mg/kg.  In  male  rats  in  the  10  mg/kg  dose  group,  no  test 
substance  was  detected  in  fat.  The  tissue:  plasma  ratio  for  the  liver  was 
0.5  for  male  rats  in  both  the  10  mg/kg  and  30  mg/kg  dose  groups.  In 
female  rats,  no  test  substance  was  detected  in  fat  or  iiver. 

One  study  in  cynomolgus  monkeys  is  reported  in  the  registration  dossier 
(Exp  Supporting  Basic  Toxicokinetics. 003).  From  the  results  presented  it 
could  not  be  determined  whether  these  data  also  refer  to  the  Gannon  et 
al  (2016)  study.  Therefore,  the  study  report  in  cynomoigus  monkeys  is 
presented  here  as  well.  Monkeys  were  exposed  to  10  mg/kg  by  a  single 
intravenous  injection.  Blood  was  collected  at  multiple  time  points 
(approximately  0.083  (5  min),  0.167  (10  min),  0.25  (15  min),  0.5  (30 
min),  1,  2,  4,  8,  12,  and  24  h^rs  post  dose).  Addjtlonal  bjood  samjiles 
were  coriecfed  once  dally  on  day  3  -  21.  Half-lives  at  a  time  intervai  of 
0-12  h  were  1.8  h  and  1.6  h  for  male  and  female  monkeys,  respectively 
(Table  5).  Clearance  times  were  reported  to  be  11  hours  for  males  and 
10  hours  for  females. 
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Table  A3.  Half-life  in  cynomoigus  monkeys  as  reported  in  the  REACH  registration 
dossier  for  ammonium  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoate; 


Time  Interval  (hr) 

Male 

0-12 

0.3845 

1.8 

4-12 

0.2666 

2.6 

Female 

0-12 

0.4288 

4-12 

0.3047 

2.3 

One  study  on  toxicokinetic  data  in  rats  after  prenatal  exposure  was 
available  in  the  registration  dossier  (Exp  Supporting  Basic 
Toxicokinetics. 006).  Pregnant  rats  were  exposed  to  a  daily  dose  of  5, 

10,  100  or  1000  mg/kg/day  by  oral  gavage  during  gestational  days  (GD) 
6  -  20.  Plasma  concentrations  were  measured  in  the  fetuses  on  GD20, 
in  dams  on  GD20,  and  additionally  on  GD6  in  dams  in  the  highest 
exposure  group  (1000  mg/kg/day).  A  linear  dose-plasma  concentration 
relation  was  observed  between  5  and  100  mg/kg/day,  levelling  off  at 
1000  mg/kg/day.  The  mean  plasma  concentration  on  GD20  was  less 
than  that  on  GD6,  Indicating  that  a  steady  state  was  achieved  by  GD6 
and  no  accumulation  occurred  in  the  dams  between  GD6  and  GD20.  The 
plasma  concentration  in  fetuses  (pooled  concentration)  was 
approximately  one-third  of  the  plasma  concentration  in  the  dam  at 
GD20. 

One  report  on  dermal  absorption  of  FRD-902  (purity  86%)  was  available 
in  the  registration  dossier  performed  according  to  OECD  TG  428  in  2008. 
Dermal  absorption  was  studied  in  a  static  diffusion  cell  setup  with  rat 
and  human  skin  at  a  concentration  of  124  mg/ml.  In  rat  skin,  a  lag  time 
of  0.82  ±  0.77  hours  was  observed  and  in  human  skin  the  observed  lag 
time  was  1.73  ±  1.01  hours.  Steady  state  penetration  was  70  ±  5,3 
ug/cm2/h  and  Kp  was  5.7E-4  ±  4.3E-5  cm/h  in  rat  skin.  In  human  skin, 
steady  state  penetration  was  6,2  ±  5.3  ug/cm2/h  and  Kp  was  5.0E-5  ± 
4.3E-5^em/h. 


Conclusions  on  ADME. 

The  available  data  indicate  that  FRD-902  is  quickly  absorbed  after  oral 
and  absorbed  after  dermal  exposure,  not  metabolized,  and  eliminated 
almost  completely  within  approximately  24  hours  via  urine  in  rats,  mice 
and  monkeys.  The  substance  distributes  into  the  fetus.  The  elimination 
was  significantly  higher  in  female  rats  compared  to  male  rats  but  no 
such  difference  was  observed  in  mice  and  cynomoigus  monkeys, 

A  1.2  Acute  toxicity 
Oral 

Two  studies  in  rats  and  one  study  in  mice  were  available  from  the 
registration  dossier  on  acute  toxicity  by  the  oral  exposure  route.  The 
studies  were  performed  according  to  OECD  Guideline  425  and  ERA 
OPPTS  870.1100.  Test  substance  (86%  purity)  was  applied  by  oral 
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gavage  at  doses  of  175,  550,  1750,  and  5000  mg/kg  for  rats  and  175, 
550  and  1750  mg/kg  for  mice.  Animals  were  observed  during  14  days 
and  then  necropsled. 

All  female  rats  in  the  highest  dose  group  (5000  mg/kg)  died;  one  at  the 
day  of  dosing,  one  the  following  day,  and  one  2  days  after  dosing.  In 
these  rats,,  lung  discoioratLon,  discoloration  of  the  mandibular  lyjnph 
nodes,  and  liver  were  found.  Hair  loss,  high  posture,  stained  fur/skln, 
wet  fur,  lethargy,  clear  ocular  discharge,  prostrate  posture,  partially 
closed  eyes,  and/or  salivation  were  observed  in  all  female  rats. 

However,  with  the  exception  of  hair  loss,  these  clinical  symptoms  had 
reversed  after  day  2.  No  body  weight  loss  was  observed.  The  oral  LD50 
for  female  rats  was  3129  mg/kg  (Exp  Support  Acute  Tox:  oral.OOl). 

All  male  rats  In  the  highest  dose  group  (5000  mg/kg)  and  one  male  rat 
in  the  1750  mg/kg  dose  group  died.  These  rats  showed  lethargy,  skin 
stain,  expanded  lungs,  eye  discoloration  and  stomach  discoloration.  One 
rat  in  the  175  mg/kg  dose  group  also  showed  lethargy.  Other  clinical 
findings  in  the  550  and  1750  mg/kg  dose  groups  were  wet  fur  and 
stained  fur  or  skin,  which  reversed  after  2  days  post-dosing.  No  body 
weight  loss  was  observed.  The  oral  LD50  for  male  rats  was  1750 
mg/kg,  with  95%  profile  likelihood  confidence  interval  1239  -  4450 
mg/kg.  This  study  was  selected  by  the  registrant  as  the  key  study  for 
acute  toxicity  after  oral  exposure  (Exp  Key  Acute  Tox:  oral.003). 

In  mice,  all  mice  in  the  highest  dose  group  (1750  mg/kg)  died.  These 
mice  exhibited  lethargy  and  low  posture.  One  mouse  in  the  550  mg/kg 
dose  group  exhibited  wet  fur.  No  effects  on  body  weight  were  observed. 
A  number  of  gross  lesions  was  observed,  including  discoloration  of  the 
lungs,  cyst  in  ovaries  of  one  mouse,  and  skin  stain  in  two  mice,  but 
these  lesions  were  considered  nonspecific  by  the  registrant.  The  oral 
LD50  for  mice  was  1030  mg/kg  (Exp  Support  Acute  Tox:  oral. 002). 

Three  additional  studies  in  male  rats  were  available  in  the  registration 
dossier,  but  have  been  marked  as  'not  reliable'  by  the  registrant 
because  the  test  substance  composition  was  insufficiently  defined. 

Based  ^n  the  ^  study  ]n  ma[e  rats  wjth  aiiLfiSQ  of  1750  mg/kgJjw, 
classification  as  Acute  Tox  4;  H362  is  warranted. 

Inhalation 

One  study  on  acute  inhalation  toxicity  was  available  in  the  registration 
dossier  (Acute  Toxicity:  Inhalation).  The  study  was  performed  according 
to  OECD  Guideline  403.  Rats  were  nose-only  exposed  to  aerosol 
concentrations  of  13,  100,  and  5200  mg/m^  for  4  hours.  Animals  were 
observed  for  2-14  days  after  exposure  and  necropsy  and  microscopic 
evaluation  of  the  respiratory  tract  tissues  were  performed,  except  in  the 
highest  dose  group.  No  mortality  was  observed.  Rats  in  the  highest  dose 
group  (5200  mg/m^)  showed  red  discharge  around  the  eyes,  nose  and 
mouth,  and  red  stained  faces  that  lasted  for  2  days.  Rats  in  the  100 
mg/m^  dose  group  also  showed  red  nasal  discharge  immediately  after 
exposure.  No  mortality,  other  clinical  signs  of  toxicity  or  substance- 
related  microscopic  findings  were  observed  in  any  dose  group  in  this 
study  (however,  microscopic  analysis  was  not  performed  in  the  5200 
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mg/m^  dose  group).  Body  weight  loss  between  2.5%  -  6.8%  as 
compared  to  controls  was  observed  in  rats  in  the  highest  dose  group. 
Rats  in  the  other  dose  groups  also  showed  minor  decreases  in  body 
weight,  however,  a  similar  minor  decrease  in  body  weight  was  also 
observed  in  the  control  group.  The  LC50  for  acute  inhalation  toxicity  in 
male  rats  was  reported  as  >  5200  mg/m^.  Based  on  this  study 
classification  is  not  warranted. 

Dermal 

Two  acute  toxicity  studies  for  the  dermal  exposure  route  were  available 
in  the  registration  dossier;  one  in  rabbits  and  one  in  rats. 

Rabbits  were  exposed  by  occlusive  patch  for  24  hours  to  a  dose  of  5000 
mg/kg.  No  mortality  was  observed  (2  rabbits  were  used  in  the  study). 
There  was  no  mortality.  Moderate  to  mild  erythema  was  observed  that 
lasted  for  10  days  after  exposure  and  then  decreased.  Epidermal  scaling 
and  sloughing  was  observed  in  both  rabbits  from  6  to  13  days  after 
application  and  one  rabbit  showed  a  small  area  of  necrosis  outside  the 
test  area  (attributed  to  test  substance  running  out  of  the  test  site) 
between  2-6  days  after  exposure.  An  ALD  of  >  5000  mg/kg  was 
reported  (Exp  Supporting  Acute  Toxicity;  dermal.002). 

The  study  in  rats  was  performed  according  to  international  guidelines 
(OECD  Guideline  402  /  ERA  OPPTS  870.1200  /  EEC,  Method  B.3 
Directive  92/69/EEC)  and  included  semi -occlusive  application  for  24 
hours,  followed  by  wash-off,  post-exposure  observation  for  14  days  and 
necropsy.  The  applied  dose  was  5000  mg/kg  (Exp  Key  Acute  Toxicity: 
dermal. 001).  No  mortality  was  observed.  Reversible  local  effects  were 
observed  on  the  treated  skin. 

Based  on  these  studies  classification  is  not  warranted. 

A1.3  Irritation  and  corrosion 

The  available  skin  irritation  study  according  to  OECD  TG  404  (Skin 
irritation/corrosion)  showed  limited  and  reversible  erythema  (scorel  or 
2)  at  1  hour  after  removal  of  FRD-902  (86%  purity).  Based  on  this  study 
classification  for  skin  irritation  is  not  warranted. 

TheavaTfable  We  iifltatrbn  study  according  to  OECD  TG  405  (Eye 
irritation)  showed  irreversible  effects  in  the  tested  rabbit  including 
cornea  opacity,  iritis  and  conjunctival  chemosis  and  discharge.  The 
rabbit  was  euthanized  the  day  after  treatment  for  humane  reasons. 
Based  on  this  study  classification  as  Eye  Damage  1;  H318  is  warranted. 

A1.4  Sensitisation 

In  a  LLNA  test  according  to  OECD  TG  429  (Exp  Key  Skin 
sensitisatopn.002),  FRD-902  dissolved  in  dimethylformamide  at  0,  5,  25, 
50  and  100%  induced  no  increase  in  the  stimulation  index  above  3. 
Therefore,  this  test  was  considered  negative  and  does  not  warrant 
classification  as  skin  sensitiser. 

A  second  LLNA  test  was  available  in  the  registration  dossier  in  which  a 
crude  and  undefined  mixture  was  tested  and  positive  with  an  EC3  of 
37%.  However,  the  relation  of  the  tested  substance  with  the  marketed 
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AI.5  Mutagenicity 

vitro.OOl)  up  to  SOOo'^ug/^pl^te  Sng^pla^te^inS  toxicity  in 

negative  with  and  without 

(Exp  supporting  in  gen'etic  toxiciK  o  ^  A  comparable  study 
which  was  not  Lfficirntty  c  '"'^h  a  test  substanL 

also  negative.  In  a  mammalian  cell  aen  the  registrant,  was 

OECD  TG  476  (Exp  Key  gTneWc  according  to 

was  adjusted  to  neutral,  FRD-902  wa^neoaK™‘°°^2  PtI 

metabolic  activation.  In  an  in  \jitrn  ''®9®tive  with  and  without 

test  according  to  OECD  TG  473  E^p  KeTTfn^"  aberration 

FRD-902  was  negative  after  4  and  20  hn..?  toxicity  in  vitro.005), 
activation  but  positive  after  4  hnnr  exposure  without  metabolic 
the  highest  exposu.So?347l  Srin  hctlvatta  at 

Statistically  significant  increase  at  twfc^nren  V''^i^^^^  "o 

value  for  numerical  aberrations  was  outiWe 

In  a  confirmatory  trial,  the  structural  and^im!  ®®f’trol  range, 

increased  compared  to  the  concurr<»nf  aberrations  were 

A  comparable  study  (Exp  supportino  in  tiighest  dose  level, 

a  test  substance  which  ^as  ?ot  sufficiently  SrSi^  h  ''‘^'■®-004)  w'tb 
the  registrant,  was  negative.  ^  aracterlsed  according  to 

J”  (Exp  Key 

b»  by  gavege,  a  reduction  „  rcE^C  w«  “>!’  PtO-907/kg 

Showing  that  the  substance  re^5  the  hnn/r  marrow, 

micronucleated  PCE.  Some  mort^al^v  wa<;  ol!!  ®®  in 

In  a  mouse  chromosome  aberration  a  st  the  highest  dose. 

Key  genetic  toxicity  in  vivo  00?)  at  dnc«  .  (Exp 

902/kg  bw  by  gavage,  a  decre^sf  n  ^h!  '"S  '^RD-  ^ 

cells  was  observed  but  no  increase  in  strurt  marrow 

chromosome  aberrations  structurai  or  numerical 

dose.  In  a  rat  unscheduled  DNATvn?esl:?V‘’®®'^®‘^ 

486  at  dose  levels  up  to  2000  mg  FRD -^S/kn  h  “h 
increase  in  net  grains  per  nucleus  wa?  obse^?ed 

studies  show  that*FRD^-902"is?ot  toxicity  and  mutagenicity 
that  FRD-902  is  non-genotoxic  based  orthe^am^dataset 

AI.6  Carcinogenicity 

0E?DTuSf4?3";=ert^4r  -o 

(purity  84%)  by  gavage  (water)  Th^dnco  f®"'  r®*^  exposed  to  FRD-902 
mg/kg  bw/day  and  females?  l  50  500  mo  'Tf®  50 

was  performed  on  10  animals  after  17  m  bw/day.  Interim  necropsy 
were  necropsied  after  101  week^fte^  ®®''^els 

et  al,  2015).  (females)  or  104  weeks  (males)(Rae 
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®  Significant  increased  incidence  of  hepatocellular 
adenoma  and  hepatocellular  carcinoma  was  observed.  In  high  dose 
Syrian/  Significant  increase  was  observed  In  the  incidence 

aripnl^mf  ®‘^®f’o^a/carcinoma  combined,  but  not 

of  the  incidence  of  interstitial  cell  adenoma 

KK  f  1^^!  increased  in  males  at  50  mg/kg/day,  and  one 
^erstibal  cell  adenoma  was  also  present  in  one  male  in  the  50 

iStm?i^cel?h  ^  T  "®tropsy.  Also  the  incidence  of 
h^SrSf  l  I  hyperplasia  was  increased  in  this  group  and  outside  the 
historical  control  range.  These  findings  were  not  statistically  slanificant 

rTnHf  '^*9h  incidence  of  thefe 

th^  hTstorS  coSc®  "‘^hin  the  range  of 

!  controls.  Therefore,  it  is  uncertain  whether  this  statistical 
significant  increase  in  polyps  is  substance  related. 

Itudl  ^n‘rar°'  ‘''^K^^nces  and  related  histological  changes  In  the  OECD  453 


Tumbt^li^ 


Females  0-5% 


Males 


Hepatocellular  Females  0-1.7% 
carcinoma  _ 


Males 


Males  1 0-5% 


Males  1 0-8.3% 


Females  0- 

13.8% 


15-  ----- 

I  (21.4%) 

^  (10%)* 


Interstitial 
cell  adenoma 
testes 


Interstitial  Males  0-8.3%  7  "7  5 - r? - 

celt  -  -  ^  ^  ^ 

hyperplasia  (21.4%) 

Uterine  Females  0^  I  "2  1 - Thno/\* 

stromal  13.80/,  ^  7(10%)* 

polyps  I 

J!LStatistically  significant  in  at  least  2/3  statistical  tests 

It  was  suggested  by  the  study  authors  that  the  observed  increase  in 

Sfi"c  for  raden^tf  w  peroxisome  proliferation,  which  is 

^  rodents.  We  agree  that  the  available  data  do  indicate  a  non- 

H  However,  we  do  not  currently  agree,  as  furthi 

substantiated  in  the  chapter  on  the  mode  of  action,  that  it  is  sufficientiv 
shown  that  these  types  of  tumoui,  via  this  mechan  sm  a  e  not  rSn? 
for  humans.  The  NOAEL  for  carcinogenicity  is  1  mg/kg  bw/day  in  mafos 
based  on  an  increase  in  combined  adenoma  and  carcinoma  of  the 
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tumours  at  500°mg/kg^bw/dayl^ increase  in  liver 

A1.7  Reproductive  toxicity 

ovaries  arid  ute^s,  arid  fetuses  Se  exaSed  ®  "" 

surfaces"®sSon1‘"^^  body 

=TS«£SSs:*=r. 

mmfMm 

except  a  higher  incidence  of  14th  rudimentary  ribs  in  the  hiohe^i-  dncf ' 
group  Which  was  not  considered  adveise  by  [he  “gtetrant  ^ 

mn/vo'h“«  '".“riy  delivery  was  confirmed  in  a  second  study  at  1000 

joMrvru”non-i;r-s;r?^^^^^^^^^ 

the  mam  sti"dy.‘’'‘'‘'°"'  »ore  observed  as  in 

S'HfHHS™  s.'ssx'isr.T"  "• 

s=3S^'=^“-'S'-ir.!S' 

sSHS'SSSs?-- 

“y  omrgalag?a"  dos1tUlfo“oI‘'o‘'l‘'  ‘S  s"’'“ 

(purity  84%,®  the  ™  mSe“m  diuVd:ring^Tu®dy7ays°0^^^^^^^^^^ 

through  lactation  day  20)  for  a  total  of  53  to  64  doses  The  femS 
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toxicokinetic  evaluation  were  dosed  through  the  dav  of 
euthanasia  (lactation  day  21)  for  a  total  of  54  to  65  doses. 

Parental  animals;  no  effect  on  mortality.  In  the  higher  dose  groups  an 
increase  in  body  weight  was  found  with  a  corresponding  increase  in  food 
consumption.  Increased  liver  weight  in  the  0.5  and  5  mg/kg/day  dose 

a"  increase  in  kidney  weight^was 

mai«  inn'f  females).  Hypertrophy  was  found  in  the  liver  of 

males  and  females  in  the  middle  and  high  dose  groups,  and  in  the 
kidneys  of  males  in  the  middle  and  high  dose  grLps  Liver  necrosis 
(focal  or  Single  cell)  and  an  increase  In  the  presence  of  mitotk  SL 
was  observed  at  the  highest  dose  level.  An  increase  in  single  cell 
necrosis  of  the  liver  was  also  observed  in  males  at  0.5  mg/kg  bw/day. 

There  was  no  effect  on  reproductive  performance.  Mean  numbers  of  FI 

P®^^«"tage  of  males  at  birth,  posS 
survival,  and  the  general  physical  condition  of  the  FI  pups  were 
unaffected  by  test  substance  administration  at  all  dosage  levels  FI 

fev'Ik  substance  administration  at  all  dosage 

weaning.  At  the  highest  dose  level,  a  reduction  in  body 
thP  observed  in  male  pups,  and  in  female  pups  only  during 

the  pre-weaning  period.  Minimal  delays  in  sexual  maturation  were  ^ 
observed,  but  were  related  to  the  reduction  in  body  weight.  For  both 

and  female  mice  behaved  in 

i  similar  manner,  with  an  approximately  linear  relationship 
between  dose  and  blood  levels  of  the  test  substance.  The  plasma  level 
n  pups  on  post-natal  day  (PND)  4  were  2-4  fold  below  the  maternal 
levels  and  on  PND  21,  40-60  fold  lower.  On  PND  40,  after  direct  gavaqe 
exposure  of  the  Fl,  the  plasma  levels  were  comparable  between  the 
dams  and  offspring.  Based  on  these  results,  the  no-observed-adverse- 
effert  level  (NOAEL)  for  reproductive  toxicity  was  5  mg/kg/day,  as  no 
effects  on  reproduction  were  observed  at  any  of  the  doses  levels  tested 
The  results  indicate  limited  transfer  of  FRD-902  via  lactation.  The  NOAEL 
^  parental  animals  was  0.1  mg/kg/day  based  on 
the  low  incidences  of  single  cell  necrosis  observed  in  the  liver  of  males 

0  systemic  toxicity  in  the  offspring  was 

0.5  mg/kg/day  based  on  body  weight  decrements  in  the  Fl  males  and 
females  in  the  5  mg/kg/day  group  during  the  pre-weanirlg  period. 

A1.8  Specific  target  organ  toxicity  -  repeated  exposure 

In  a  range-finding  study  not  performed  according  to  OECD  and  GLP 

FRD-902  (86.6%  purity)  by  gava'ge 
(  ater)  at  30  mg/kg  bw/day.  Body  (105%)  and  liver  weight  (200%) 
were  increased.  Histopathology  showed  an  increase  in  liver  hypotrophy 

'0  OECD  TG  407,  groups  of  10  or  20 
(_n.OD-i(iCR)  mice  per  dose  and  sex  were  exposed  to  FRD-902  (88% 
purity)  by  gavage  (water)  at  dose  levels  of  0.1,  3  and  30  mg/kg  bw/day. 
The  reversibility  of  the  effects  in  the  high  dose  mice  was  determined 
after  a  4-week  recovery  period  (Exp  Supporting  Repeated  dose 
toxicity:oral.003). 
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Body  weight  gain  slowed  dnrinn  fho  dosing  period. 
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=^ln"L'^ta^rdrn'll«-^^^^^^^^ 

dre"rVeTh7"l2et  h»t7nSlorgbdf  ’  *'  "" 

males  was  increased  by  163.1%  abpye  controls  at  the  fnd  of  LSre, 
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and  was  reduced  to  21.5%  of  control  after  the  4-week  recovery  oeriod 
Similariy,  m  30  mg/kg/day  group  females,  liver  weight  relativ^^t^bldy 
eight  was  increased  by  102.7%  above  controls  at  the  end  of  exposure 
and  was  reduced  to  14.3%  of  control  after  the  4-week  rrcover^  period 
Adrenal  gland  weights  (absolute  and  relative  to  body  and  brain  weiohts) 
»ere  increased  In  the  3  and  30  mg/kg/day  group  at  the  end  oj 
the  exposure  penod.  In  the  30  mg/kg/day  group  males  these  adrenal 
correlated  with  minimal  adrenal  cortical  hypertrophy 
microscopically.  Adrenal  weight  changes  were  reversible  followinq  the  4- 
week  recove^  period.  Deoreaaed  uterus  weights  (ahsolute  and  r^laSve 
to  body  and  brain  weights)  were  present  in  the  30  mg/kg/day  grouo 
fernales  at  the  end  of  the  exposure  period.  There  were  no 
histopathological  changes  in  the  uterus  that  were  correlative  to  the 
utenne  weight  changes.  Minimal  adrenal  cortical  hypertrophy  was 
observed  microscopically  in  the  30  mg/kg/day  group  males  at^he 

Tn 'thfc'Tr  correlated  with  increased  adrenal  weights 

cortical  hypertrophy  was  not  observed  in  the  30 
mg/kg/day  group  males  at  the  recovery  necropsy. 

Hepatocellular  hypertrophy  was  observed  in  the  3  and  30  mq/ka/dav 
group  males  and  females  at  the  primary  necropsy.  This  change  was 
consistent  with  increased  liver  weights  noted  inMiese  groups®  The 
hepatoce  u  ar  hypertrophy  was  characterized  by  expansion  of  the 

cytoplasm  by  numerous  fine  eosinophilic  granules.  Other 

in  Sind  lo  multifocal  single  cell  hepatocellular  necrosis 

mg/kg/day  group  males  and  30  mg/kg/day  group 
m^fif  ^  ^1  necropsy,  and  increased  mitoses  distributed 

mu  tifocaHy  throughout  the  liver  section  in  the  30  mg/kg/day  group 
males  and  females  at  the  primary  necropsy.  Incidences  of  theL  changes 
were  higher  in  the  males  compared  to  the  females.  Hepatocellular  ^ 
The  Mw  cell  hepatocellular  necrosis  and  increased  mitoses  in 

femi leTarrhl'’  observed  in  the  30  mg/kg/day  group  males  and 
females  at  the  recovery  necropsy. 

There  was  an  increased  number  of  animals  in  the  diestrus  stage  of  the 
estrous  cycle  in  the  30  mg/kg/day  group  females  compared  to  control 

necropsy.  However,  ovaSan  morphology, 
mending  number  and  maturational  stages  of  corpora Jutea  were  similar 

"/.  differences  in  estrous  stage  distribution  between 

the  30  mg/kg/day  group  females  and  control  group  females  is  uncertain 
The  number  of  animals  In  the  diestrus  stage  of  the  estraus  cycle  was 
necropsy^^^  control  and  30  mg/kg/day  group  females  at  the  recovery 

substance  was  an  inducer  of  hepatic  peroxisomal  beta-oxidation 
activity,  a  rneasure  of  peroxisome  proliferation,  in  male  mice  after 

admlni?^K°'^  f  mg/kg/day  and  in  female  mice  after 

administration  of  3  and  30  mg/kg/day  for  28  days.  Total  hepatic 

microsonial  cytochrome  P-450  enzyme  content  was  decreased  at  a 
dosage  of  3  and  30  mg/kg/day  in  male  mice  but  not  in  females  Beta- 

iLvJc  S  returned  to  control 

p  4cn  f  approximately  28  days  of  recovery,  while  total  cytochrome 
P-450  content  remained  below  control  levels  in  the  males. 
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according  to  OECD  TG  408,  groups  of  10  CrliCD- 
(  8)  mice  per  dose  end  sex  were  exposed  to  FRD-Qfi?  rsao/  -i-  \ 

A^d^Sf  O.nSandTrr.g/kVbt^daT'''' 

Additional  animals  were  exposed  for  evaluation  of  the  olasma  ^ 

o,  .a 

body  weight  gam  were  observed  in  any  female  group  Statistically 

wa^SrihnJlS  •  I  gain  in  the  high  dose  rnaL 

r^fhcf  ^  pnmanly  to  increased  liver  weight.  No  adverse  test 
sub«ance-r«latdd  effects  on  mean  food  consumption  or  fo5  efficlencv 

S  overSttstXs  0  onTd'’'  sl9"i<i«nt  Increases  b, 

an  overall  (test  days  0-91)  food  consumption  and  food  efficienrv 

^  mg/kg/day  group,  relative  to  control  Mean 
ood  consumption  and  food  efficiency  were  111%  and  127%  of 

hn^L™''  '909  i3  l"e^  dufto  fncrtased 

s^rere  obsTrvl'"^  9™p.  No  opMhalmolSpISl  “ 

s  gns  were  observed  in  any  mouse  in  any  group.  There  were  no  arivorco 

teVt^S^gTr  changes  in  group  mean  hematology  parameters  at 

test  day  96  (males)  or  97  (females).  Test  substance-related  increases  in 
a  number  of  liver-related  clinical  chemistry  parameters  were  present  in 
male  and  female  mice  administered  5  mg/kg/day  (see  Table  AS) 
Increases  were  mild  to  severe,  were  conSstently  rnorUevere  in  males 
compared  to  females,  and  included  increases  in  aspartate 
aminotransferase  (AST),  alanine  aminotransferase  (ALT)  sorbitol 

f^rSdVin  mi'  (ALKp)  d„d’'mtdl  S  ocids 

rtam  these  parameters  were  consistent  with  hepatocellular 

hepatoc^Iular  single  cell  necrosis  in  male  (10/10)  and  female  fl/ioi 
mice  at  mis  dose,  and  thus  mere  considered  to  be  advenireffi^  L,, 
prot&n  (TP)  and  albumin  (ALB)  were  minimally  increased  in  male  mice 
dosed  with  5  mg/kg  (110%  and  114%  of  control,  resStiieM  ALB  was 

contrnn'T"''  '^msle  mice  at  the  sar^?dSe  aM%  of 

fh^rn  Changes  were  considered  to  be  treatment-related  due  to 

miniman  of  change  among  individual  animals.  However, 
minimally  increased  total  protein  and  albumin  have  no  toxicolooical 

ad^veref  changes  were  considered  to  be  non- 

adverse  by  the  registrant.  Cholesterol  (CHOL)  was  mildly  decreased  in 

Tdter^'pff^S®^  ^  of  control).  There  are  no  known 

TheSore^h^P  ‘^®<='’®3ses  in  cholesterol. 

nn7a?  '  ^^nges  were  considered  test  substance  related  but 
non-adverse  by  the  registrant.  Potassium  (K)  was  decreased  in  male 
and  female  mice  dosed  with  5  mg/kg  (87%  and  91%  of  control 
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respectively).  Decreased  K  typically  occurs  when  there  is  a  shift  of  K 
from  extra  cellular  fluid  to  intracellular  fluid  (e.g.,  in  metabolic 
alkalosis),  a  decreased  dietary  intake  of  K,  or  an  increased  loss  of  K  via 
kidneys  (e.g.,  polyuria),  alimentary  tract  (e.g.,  diarrhea)  or  skin  (e.g,, 
sweating).  In  the  present  study,  the  relationship  of  this  finding  to  test 
substance  administration  is  uncertain.  However,  there  were  no  clinical 
signs  suggestive  of  hypokalemia  and  no  test  substance-related 
alterations  in  sodium  (Na).  Therefore,  the  minimal  change  in  K  was  not 
considered  to  be  adverse.  Chloride  (CL)  was  slightly  higher  (102%  of 
control)  in  male  mice  dosed  with  5  mg/kg.  Based  on  the  minimal  nature 
of  the  change  and  lack  of  any  correlative  findings,  this  change  was 
considered  to  be  unrelated  to  treatment  and  non-adverse  by  the 
registrant.  Under  the  conditions  of  the  study,  the  test  substance  had  no 
effect  on  neurobehavioral  parameters  in  either  males  or  females. 

Organ  weights 

A  test  substance  related  increase  in  mean  liver  weight  parameters  was 
observed  in  mice  exposed  to  >  0.5  mg/kg/day  in  males  and  5 
mg/kg/day  in  females  (see  Table  A6).  In  the  5  mg/kg/day  males,  mean 
absolute  and  mean  relative  (%  brain  weight  and  %  body  weight)  liver 
weights  were  increased  to  263%,  242%,  and  230%  of  control, 
respectively.  These  increases  were  statistically  significant.  In  the  0.5 
mg/kg/day  males,  mean  absolute  and  mean  relative  (%  brain  weight 
and  %  body  weight)  liver  weights  were  also  increased  (not  statistically 
significant)  to  112%,  113%,  and  111%  of  control,  respectively.  In  5 
mg/kg/day  females,  mean  absolute  and  mean  relative  (%  brain  weight 
and  %  body  weight)  liver  weights  were  increased  (statistically 
significant)  to  169%  ,  167%  and  169%  of  control,  respectively. 
Increased  liver  weight  parameters  were  considered  test  substance 
related  in  males  given  >  0.5  mg/kg/day  and  in  females  given  5 
mg/kg/day.  The  increase  in  liver  weight  parameters  in  both  sexes 
correlated  with  a  treatment-related  increase  in  enlarged  liver  and 
microscopic  hepatic  changes. 

Mean  relative  (to  brain)  weight  of  kidneys  was  increased  (statistically 
significant)  in  male  mice  given  5  mg/kg/day  of  test  substance  as 
compared  to  controls.  Although  minimal  renal  tubular  hypertrophy  was 
present  in  this  group^  the  change  in  kidney  weight  relative  to  brain 
weight  was  not  associated  with  changes  in  mean  absolute  or  relative  (% 
body  weight)  kidney  weights.  Mean  weights  of  brain  and  epididymides 
relative  to  body  weight  were  lower,  and  mean  weight  of  heart  relative  to 
brain  weight  was  higher  in  male  mice  given  5  mg/kg/day  of  test 
substance  as  compared  to  controls  (all  statistically  significant).  These 
changes  occurred  without  correlative  changes  in  other  weight 
parameters  for  these  organs  or  with  microscopic  findings. 

Gross  pathology 

At  the  terminal  sacrifice,  enlarged  and/  or  discolored  livers  were 
observed  in  4/10  and  9/10  male  mice  exposed  to  0.5  mg/kg/day  and  5 
mg/kg/day  of  test  substance  respectively.  In  the  5  mg/kg/day  group 
3/10  female  mice  had  enlarged  livers  (see  Table  A7).  These  gross 
changes  were  considered  test  substance  related.  Liver  enlargement  and 
discoloration  correlated  with  test  substance  related  increases  in  liver 
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"eights  and  microscopic  hepatocellular  hypertrophy. 

Histopathology:  non-neoptastic 

th“Se1^??eSet~  »ere  present  In 

substance  (see  S  Wday  oftheTit 

microscopic  Changes  were  IlmitedTo  substance  related 

hepatocellular  hypertrophy  w  thllf«  w  '«hich  had  minimal 

mg/kg/day  male"  d7ema*leCu«  '"e  = 

hepatocellular  hyoertronhv  u/L  substance-related 

graded  as  mild  (grad?2"out  Hypertrophy  was 

4)  or  mild  in  females.  The  distributio^oi Thrho'^'r''"f'  ^  of 

was  centrilobular  when  of  minimal  hepatocellular  hypertrophy 

severity.  Hypertrophy  was  mnmhli  ^  diffuse  when  of  mild^ 

proliferation  and  was  charaSeJzS  hv“  “"distent  with  peroxisome 
hepatocytes  due  to  increase^amnnn/  of 

cytoplasm  and  enlarged  nuclei  with  orrl  ^  granular  eosinophilic 
Additional  liver  changS  in  binucleated  cells 

consistently  in  males^Sd  occurred  most 

(males  only),  increased  pigment  flikSirnffi  of  mitotic  figures 

single  cell  hepatocellular  necrosis  Kupffer  cells,  and 

by  isolated  eosinophilic  bodies  with  ocrac^^npu^^  u®®  characterized 
fragments  and  unaccomoaniert  hi!  Pyknotic  nuclear 

consistent  with  apopto^s 

absolute  and  relative  liver  wefqht  andTn,i^°'^!i'2^®‘*  increased 
enzyme  levels  (AST,  ALT  SDH^  Ai  o^id  and  liver 

present  in  the  liver  if  one  m  j/e  luse^n  the  ^ 
similar  changes  were  not  seen  in  any  other^reatT^^^®^'^®'' 
relationship  of  this  finding  to  test  sCbstanrl 

In  the  0.5  mg/kg/day  groups  livefrhan  ^‘^oi'O'stration  is  uncertain, 
hepatocellular  hfpertropSy  in  ma?e.  n!2?®r  '"'^‘oial 

present  in  both  treated  and  control  mid  d  focal  necrosis  was 

incidence  in  the  5  mg/kq/dav  fema  «  m  increased 

control,  0.1,  0.5,  and  5  rnX/dav  ^/lO  in 

necrosis  is  a  common  background  iSon'ln 
difference  in  morphology  or  Sve^ ^o^Jh"  T'^'  "o 

as  compared  to  controls  In  adS  teS  LS 

b^gb  d».e  females  »as  cousldered 

tubular  epiTheLTjfypertroX^^^^ 

the  test  substance.  Hypertrophy  w«  chSiUI'^®  h  1® "  ^  nig/kg/day  of 
epithelial  cells  containing  inc?ea^sed  amn!mh  f  i®'^  enlarged 

cytoplasm.  Tubular  epithelial  hypertrophrwas°nor®  ®osinophilic 

tubular  cell  degeneration/necros?  AKr®  ^^^°0iated  with  renal 
pathology  parameters  indicative  of  ^inal  ln^ry"'"^ 

^^^loation 

28,  and  95  in  femairm?cr,^indiMtina^t^^^  on  days  0, 

were  almost  achieved  on  the  first  dav  concentrations  ' 

substance  tba.  was  cleared  rapjly  f^ ?b=e  J&^re'drng^ 
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interval.  The  test  substance  concentration  in  blood  from  male  mice  was 
lower  on  day  0  than  on  day  28,  and  for  the  high  dose  the  concentrations 
on  day  28  were  slightly  lower  than  day  95  concentrations,  indicating 
steady  state  may  not  have  been  achieved  by  day  28.  Compared  to 
female  mice,  male  mice  took  longer  to  achieve  steady-state 
concentrations  in  blood.  The  plasma  concentration  was  linear  with  dose, 
implying  that  absorption  was  noLsaturated  over  the  range  of  doses 
tested  in  this  study.  Test  substance  was  not  present  in  plasma  from 
control  animals. 


Table  AS.  Clinical  chemistry. 


1 

Dosage 

(mg/kg) 

0 

0.1 

EB 

5 

■ 

EB 

5 

AST  (U/L) 

62 

67" 

84 

128 

68 

71 

69 

74 

135% 

206% 

104% 

101% 

109% 

ALT  (U/L) 

49 

62 

66 

255 

36 

36 

32 

51 

127% 

135% 

520% 

100% 

89% 

SDH  (U/L) 

26.6 

26.0 

25.8 

108.5 

25.3 

22.9 

23.6 

33.5 

98% 

97% 

408% 

118% 

111% 

243% 

ALKP  (U/L) 

50 

55 

70 

617 

65 

77 

72 

158 

^■1 

110% 

140% 

1234% 

118% 

111% 

243% 

TBA 

(pmol/L) 

IBI 

11.1 

EB 

2.3 

13.2 

_ 1 

100% 

117% 

925% 

53% 

63% 

307% 

^  -  mean,  ^  -  %  of  control,  bold  =  statistically  significant 


Table  A6.  Test  Substance-Related  Effects  on  Mean  Absolute  and  Relative  Liver 
Weiohts. 


ii[9]mmB 

Oil 

min 

5^ 

Male 

Number  of  mice 

10 

10 

10 

10 

RmSjje 

38.7 

40.3 

38,9 

44.3* 

Liver 

absolute  weight  (arams) 

1.955 

2^4- 

3.186 

^^144* 

Liver  weight/body  weight  x 

100 

5.06 

5.028 

5.618 

11.637* 

Female 

Number  of  mice 

10 

10 

9 

9 

32.2 

32.1 

32.6 

32.4 

Liver 

absolute  weight  (grams) 

1.693 

1.697 

1.745 

2.867* 

Liver  weight/body  weight  x 

100 

5,225 

5.309 

5.337 

8.811* 

*  Statistically  significant  as  compared  to  control  value. 

Bold  values  were  interpreted  to  be  test-substance  related  increases,  as 
compared  to  control  values. 
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^f^Jj^bstance-RelMecI  Gross  Obs^rv.Nnn. 


.r..., ■■■.■•  VI-.  •  ----fFeifiafe;  ■• 

DoseCmg/kg/day)  p  [^  |  O.s  js  l  o  i  Yn;  Ic  ' 

- -pjpWoo&T^TlorTior 

Disco, oranon  |o  |o  -4— js ^ - - - - -  - 

Numoe,^  in  parentheses  are  (Me  number  „l  uLues  «smlnid  »lthln  esch' 

test  substsn..-.»,.,.H  . 

Microscopic  FloOlogs  Ip  the  Uvor 


Hemale 


|ljgBMB|BBIBBIBB|P— 

R^^HI  K^HB  I 


Dose  (mg/kg/day) 


mice/group 


Liver 


Hepatocellular 


hypertroph 


Hepatocellular  single 
cell  necrosis 


Mitotic  figures 


number  ot  tissues  examined 'within 
[Bold  values  ,»ero  interpreted  to  hr  te,,  cubstaneo-r.l.,.H - 

iPliiPs” 

(EFSA,  2008)  'These^cL^nols  niverl°ari"V°  oP'nion  on  PFOA 

reversible.  However  as  these  renmLnf  adaptive  and 

related  to  effects  such  ac  t  ^  esent  biological  changes  possibly 

metabolizing  enzyme  activities  T  TthI°finH-  ‘^^’a^ges  in  drug- 
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Rats 

In  a  screening  study  not  according  to  OECD  and  GLP,  5  Cri:CD(SD)  rats 
per  dose  and  sex  were  exposed  by  gavage  (water)  to  FRD-902  (86.6% 
purity)  for  7  days  to  30,  300  and  1000  mg/kg  bw/day  (Exp  Supporting 
Repeated  dose  toxiclty:oral.004).  Additional  animals  at  30  mg/kg 
bw/day  were  used  to  collect  toxicokinetic  information  which  was  not 
.  -  reported  in  ±he  robust  study  summary, _ 

Effects  on  body  weight  was  significant  at  the  high  dose  level  in  male 
rats,  92.4%  of  control  ±  2.0%.  Statistically  significant  decreases  in  red 
cell  mass  parameters  (red  blood  cell,  hemoglobin  and  hematocrit)  were 
observed  in  male  rats  at  300  and  1000  mg/kg/day  and  in  females  at 
1000  mg/kg/day.  Statistically  significant  increases  in  red  cell  distribution 
width,  reticulocytes  and  neutrophils  were  also  present  in  1000 
ms/kg/day  females.  Decreases  in  serum  lipids  (triglycerides  and/or 
cholesterol)  and  globulins  were  present  in  all  dosed  male  groups  and  in 
females  at  300  and/or  1000  mg/kg/day.  Other  changes  in  clinical 
chemistry  parameters  occurred  at  300  and/or  1000  mg/kg/day  and 
included  increased  alanine  aminotransferase  (ALT),  aspartate 
aminotransferase  (AST),  urea  nitrogen  (BUN),  and  Glucose;  and 
decreased  sorbitol  dehydrogenase  (SDH),  creatinine,  and  calcium. 

Increased  liver  weight  parameters  were  present  in  males  at  all  dose 
levels  and  in  females  in  the  1000  mg/kg/day  group.  These  liver  weight 
changes  were  correlative  to  microscopic  hepatocellular  hypertrophy  in 
the  liver .  Other  organ  weight  changes  included  decreases  in  heart 
weight  parameters  (1000  mg/kg/day  mates)  and  increases  in  some 
kidney  weight  parameters  (1000  mg/kg/day  femaies).  There  were  no 
correlative  microscopic  changes  in  these  organs.  Test  substance-related 
microscopic  changes  were  limited  to  hepatocellular  hypertrophy  in  the 
liver.  Minimal  to  mild  hypertrophy  was  present  in  male  rats  at  all  doses 
and  in  females  administered  1000  mg/kg/day.  Microscopic  and  organ 
weight  changes  in  the  liver  were  associated  with  increases  in  beta- 
oxidation  and/or  increases  in  total  cytochrome  P-450  enzyme  activity. 

A  statistically  significant  increase  in  peroxisomal  beta-oxidation  activity 
was  present  in  the  30,  300,  and  1000  mg/kg/day  male  groups  and  in 
the  1000  rng/kg/day  fe^le  group  at  the  7-day  sacrifice*  A-Statistically 
significant  increase  in  total  microsomal  cytochrome  P-450  content  was 
present  in  the  300  and  1000  mg/kg/day  male  groups  and  in  the  1000 
mg/kg/day  female  group  at  the  7-day  sacrifice. 

In  a  28-day  repeated  dose  toxicity  study  according  to  OECD  407,  groups 
of  10  Crl:CD(SD)  rats  per  dose  and  sex  were  exposed  to  FRD-902 
(purity  88%)  by  gavage  (water).  Males  were  exposed  to  0.3,  3  and  30 
mg/kg  bw/day  whereas  females  were  exposed  to  3,  30  and  300  mg/kg 
bw/day.  Additional  animals  were  used  to  determine  the  recovery  within 
4-weeks  (Exp  Supporting  Repeated  dose  toxicity loral.OOl). 

All  animals  survived  to  the  scheduled  necropsies.  Yellow  material  around 
the  urogenital  area  was  noted  occasionally  for  9  females  in  the  300 
mg/kg/day  group  at  1  to  2  hours  post-dosing  from  study  day  3  to  25. 
This  finding  was  not  noted  during  the  recovery  period.  There  were  no 
test  substance- related  effects  on  body  weight.  Minimal,  statistically 
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hematocrit)  were  presen?fn*the  hemoglobin  and 

These  decreases  were  asUripJL  ..  '["9/kg/day  male  groups, 

reticulocyte  counts.  The  decreases  in  r^' increases  in  absolute 
minimal  (57.9%  below  the  cnnrmi  rr.  parameters  were 

for  red  cell  mass  parameters  and  retiSocvte^c  values 

animals 4n  the -iaod30^no/k^/dawrnaio  ^^  counts  m  individual 
laboratory  historical  con^^,!2fg^S^^^^^ 

were  no  statistically  significant  chanoL^^n  Parameters.  There 

reticulocytes  following  the  4-weel<  ri^nuo  ^  Parameters  or 

related  and  statisticaNy  sronificanJ  substance- 

in  all  treated  male  groups^  Decreases  were^mi"  *^^*^'?^*^®™'  P''®sent 
values  for  most  animals  were  within  or  onTyTohJlv  '■®P°^®d)'  as 
laboratory  historical  control  ranoe  Based  nn  r? ^  ^  ^^®  lasting 

changes,  as  well  as  the  direction  of  chanlrr^^  minimal  nature  of  the 
increased),  these  chances  in  rSni«i?  ?®  (decreased  rather  than 
adverse  by  the  recisS  ° L"®'"®  considered  to  be 

conclusion  is  not  agreed  by  the  Rh/M^  ComoT^w  ^'^® 

Observed  in  other  studio  and  can  be 

-a.  .. 

present  in  the  3  and  30  mn/Vn/wt!.  .  a'a^'T^in/globulin  ratio,  were 
albumin/globulin  ratio  were^alsl  nre^^  f ^""^ceased  albumin  and 
group.  Changes  in  globuhn  wtre  SaV?  'r"  nig/kg/day  female 
values  for  all  animals  in  the  3  and  30  Individual 

within  the  testing  laborLto^  hfe??  .""Q/lo/day  male  groups  were 
of  one  rat  in  the  30  ma/ko^aw  n  control  range,  with  the  exception 
testing  labLto%  ''^'^®  '^^s  just  below  the 

levels  by  the  registrant.  In  addition  ‘^®® 

reversible,  as  mean  values  werp  simiia  ^®™^  protein  changes  were 
recovery  period  Urea  nitmnon  controls  following  the  4-week 

nig/kg/lv  Xn  '""“aad  in  Ihn  30 

in  creatinine  or  with  treatment  reiareri  associated  with  changes 

kidney.  The  minS  SsT 

origin.  The  pattern  nf  rhanw,,,,.  nitrogen  is  likely  of  non-renal 

above  for  serum  proteins,  is  consisten  "wiitlfth'  '^®** 
peroxisome  proliferators  Chances  in  iirea^n>^  ®  '’®P°'^®‘^  foi"  other 
males,  as  there  were  no  statistfcally  sSranT?^  were  reversible  in 
parameters  following  the  recoverv  Lrind  ^  changes  in  these 
increased  (15.2%  higher  than  th^contmi'  ^  “®  '®''®'®  minimally 

ntg/kg/day'  groop  mate  aSy  waekT  bS“wZ'r"'  '".S'' 

control  group  at  studv  week  r  That  ■  '  vrere  lower  than  the 
laboratory  historical  control  rangeraoTJIlre^orS'''’' '““"5 
Mean  triglyceride  valoes  In  treated  male  groups  w/re  ioSfn"''''' 
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controls.  These  decreases  did  not  occur  in  a  dose-related  manner  and 
were  statistically  significant  only  in  the  3  mg/kg/day  group.  The  group 
means  for  the  treated  groups  were  actually  similar  to  the  historical 
control  mean,  while  the  concurrent  study  control  group  mean  of  72 
mg/dL  was  higher  than  the  mean  of  the  historical  control  data,  which 
was  48  mg/dL.  Individual  triglyceride  values  in  animals  from  all  treated 

tfistlng^laboratoryJjistoncaUontrot  range 

While  some  peroxisome  proliferators  have  been  shown  to  lower 
triglycerides  in  rodents,  it  is  unclear  if  the  triglyceride  effects  In  the 
cuirent  study  are  test  substance-related.  The  effects  are  not  considered 
to  be  adverse  by  the  registrant,  as  changes  were  minimal  and  individual 
triglyceride  values  in  treated  groups  were  similar  to  those  seen  normally 
in  this  species  and  strain.  There  were  no  significant  elevations  in  group 
mean  liver  enzyme  values  in  test  substance-treated  males  and  femalel 


Significantly  higher  liver  weights  occurred  in  a  dose-related  manner  in 
males  administered  3  or  30  mg/kg/day  group  and  in  females  in  the  300 
mg/kg/day  group.  These  findings  correlated  with  histologic  evidence  of 
centrilobular  hypertrophy.  Following  the  recovery  period,  the  absolute 
liver  weight  and  organ-to-body-weight  ratios  of  males  from  the  30 
rng/kg/day  group  and  females  from  the  300  mg/kg/day  group  did  not 
significantly  differ  from  the  control  group  values.  There  were  no  other 
test  substance-related  effects  on  organ  weights.  However,  some 
statistically  significant  differences  were  observed  when  the  control  and 
test  substance-treated  groups  were  compared.  The  absolute  kidney 
weight  was  higher  for  the  3  and  30  mg/kg/day  group  males  relative  to 
the  contnoi  group  and  kidney  weights  relative  to  body  or  brain  weight 
were  higher  for  the  30  mg/kg/day  group  maies  relative  to  the  control 
group.  These  differences  were  small  in  magnitude  and  lacked  a 
morphologic  or  clinical  pathology  correlate.  Therefore,  the  kidney  weight 
effects  were  not  considered  to  be  adverse  according  to  the  registrant. 


Test  substance-related  changes  of  multifocal  centrilobular  hypertrophy 
observed  in  the  liver  of  3  and  30  mg/kg/day  group  males  and  the 
300  mg/kg/day  group  females.  The  tissue  alteration  was  characterized 
by  eniargement  of  hepatocytes  surrounding  centrai  veins.  Changes, 
graded  minimal  and  mild,  were  diagnosed  as  a  relative  change  when 
R®''‘P°J^lLbopatocyt€s.  Although  ferriales  were 
admiriistered  higher  doses  of  test  substance,  changes  were  more  subtle 
than  in  males.  Histologic  examination  of  the  liver  from  recovery  animals 
revealed  no  evidence  of  centrilobular  hypertrophy. 


In  male  rats,  beta-oxidation  activity  was  statistically  significantly 
increased  at  the  28-day  time  point  at  all  dosage  levels.  At  0.3 
mg/kg/day  the  increase  was  minimal  (about  1.4-fold  higher  than 
control),  with  more  moderate  increases  of  about  3.7-  and  8.7-fold  above 
control  in  the  3  and  30  mg/kg/day  male  groups,  respectively.  In  female 
rats  dosed  with  30  and  300  mg/kg/day  test  substance,  beta-oxidation 
activity  was  statistically  significantly  increased  (about  1.5-  and  3.0-fold 
higher  than  controls,  respectively)  at  the  28-day  time  point.  Beta- 
oxidation  activity  had  returned  to  control  levels  after  approximately  28 
days  of  recovery  in  both  male  and  female  rats.  A  minimal,  statistically 
significant  increase  in  total  cytochrome  P-450  was  present  in  the  30 
mg/kg/day  male  group  at  the  28-day  time  point,  but  had  returned  to 
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control  levels  after  approximately  28-days 
effects  on  total  cytochrome  P-450  content 


recovery.  There  were  no 
in  female  rats. 


No  NOAEL  could  be  derived  from  this  study  because  at  the  lowest  dose 
of  0.3  mg/kg  bw/day  in  males,  a  decrease  in  cholesterol  levels  was 
1^^®  decrease  is  unknown.  However,  reductions  in 

^^terol  jatere^so^Qhsecvfid  in  xjtber^studies-and  could^^elated  ie 
the  increase  in  beta-oxidation.  Therefore,  currently  this  effect  cannot  be 

1.4  times  the  control  level  was  determined.  This  effect  at  such  low  level 
of  increase  IS  not  considered  adverse.  If  the  additional  details  of  the 
fn  Sufficient  justification  to  conclude  that  the  decrease 


of  lO^Crhrnrlnf  dose  toxicity  study  according  to  OECD  408,  groups 
/  sex  were  exposed  to  FRD-902 

h  ^  to  0.1?  10  and  100 

mg/kg  dw/day  whereas  females  were  exposed  to  10,  100  and  1000 

Within  4-weeks  (Exp  Supporting  Repeated  dose  toxicity:oral.002)  ^ 

^  death  of  uncertain 

elationship  to  test  substance  administration  in  the  1000  mg/kg/day 

d^a  Hr  euthanized  in  extremis  on  study 

forllfrrJhHp  f  odse^ations  of  impaired  use  of  the  hindlimbs  and^ 
7315  and  7318  were  found  dead  on  study  days 
H  AH  3  females  were  noted  with  clear  material 

around  the  rnouth  and/or  yellow  material  on  various  body  surfaces  at 
approximately  1-2  hours  post-dosing  on  study  days  7  and  8  (no  7323) 

days  0  to  20  (no.  7315)  and  27  to  36  (no 
7318)  At  necropsy,  the  female  euthanized  in  extremis  (no.  7323)  had 
gross  lesions  of  red  areas  in  the  stomach,  urinary  bladder,  and  thymus 

the^oSc'S-rfh'"  necrosis,  hemorrhage,  and  thrombus  of 

n  thP  myocardial  fiber  degeneration,  and  necrosis 

glandular  stomach,  and  hemorrhage  in  the 
bladder.  The  first  female  found  dead  (no. 

315J  had  ren^l  tubujar  and  papillary  necrosis,  hepatocellular 

hypertrophy  and  lymphoid  depletion  in  multiple  tissues.  The  second 
fernak  found  dead  (no.  7318)  had  renal  papillary  necrosis  and  necrosis 
pLrhJ  adrenal  gland,  hyperplasia  of  the  transitional 

epithelium  of  the  urinary  bladder,  hepatocellular  hypertrophy  and 

"'''h  P'®  of  feLle  nos. 

^  7318  was  considered  to  be  test  substance-related  because 
both  females  shared  similar  microscopic  findings  (renal  papillary 
necrosis,  hepatocellular  hypertrophy,  and  lymphoid  depletion  ir^multiple 
tissues  .  The  other  early  death  female  (no.  7323)  in  this  grTup  dS 

73irfstlH?  unscheduled  death  female  nos.  7315  and 

r  '■espectively)  and  had  microscopic  findings 

that  were  not  observed  in  the  other  animals  in  this  group.  Thus  the 

unSafn treatment'was 

®''''®'^®  “l^servations  or  effects  on  survival  for 

any  test  substance-treated  male  groups  and  for  the  10  and  100 
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mg/kg/day  group  females.  Clinical  observations  in  the  1000  mg/kg/dav 
group  females  were  noted  in  at  least  half  of  the  surviving  females  and 
inc  uded  clear  material  around  the  mouth,  neck,  and/or  forelimbfs) 
yellow  material  on  various  body  surfaces  (at  time  of  dosing  and 
approximately  1-2  hours  post-dosing)  and  red  material  on  various  body 
surfaces  (1-2  hours  post-dosing)  beginning  on  the  third  day  of  dosing 

There  were  no  test  substance-related  effects  on  body  weight  at  any 
dosage  l^evel.  Mean  body  weights  for  the  high-dose  group  males  (100 

mg/kg/day)  were  approximately  97% 
and  102%  of  the  control  group  mean  value,  respectively  (neither 
statistically  significant).  Mean  overall  food  consumption  during  the 
dosing  period  for  the  high-dose  group  males  (100  mg/kg/day)  and 
females  (1000  mg/kg/day)  were  100%  and  111%  of  the  control  group 
value,  respectively  (statistically  significant  in  females).  In  males 
significantly  lower  mean  food  consumption  was  recorded  for  study  week 

mg/kg/day  group,  and  from  study  week  1  to  2 
for  the  100  mg/kg/day  group. 

No  ophthalmic  lesions  indicative  of  toxicity  were  observed  in  any  of  the 
test  substance-treated  groups. 

Test  substance-related  hematology  changes  in  red  cell  mass  parameters 
(red  blood  cell  counts,  hemoglobin,  and  hematocrit)  were  present  in  the 
high-dose  group  males  (100  mg/kg/day)  and  females  (1000  mg/kg/day) 
.‘losing  period.  These  parameters  were  approximately 
11%-13%  lower  m  males  and  18%-28%  lower  in  females  when 
compared  to  the  respective  control  group.  In  addition,  individual  values 
for  these  erythrocyte  parameters  in  several  animals  at  these  dose  levels 
were  below  histoncal  control  reference  ranges.  The  lower  red  cell  mass 
parameters  were  associated  with  higher  absolute  reticulocyte  counts  in 
both  sexes,  and  in  females,  were  associated  with  changes  in  red  cell 
parameters,  including  higher  mean  corpuscular  volume  (MCV)  and  mean 
corpuscular  hemoglobin  (MCH),  and  lower  mean  corpuscular  hemoglobin 
concentration  (MCHC).  The  changes  in  reticulocyte  counts  and  red  cell 
parameters  indicated  a  regenerative  response  to  the  lower  red  cell 
mass.  Con^s^e^nt  with  ^heir  regent  nature,  the  red  cell  changes  in 
the  high-dose  group  males  and  females  showed  recovery  following  the 
approximate  .4-week  recovery  period.  In  females,  recovery  was 
cornplete  as  values  for  some  red  cell  mass  parameters  were  statistically 
higher  (along  with  lower  reticulocytes  and  an  equivocal  higher  MCV) 
when  compared  to  the  control  group.  In  males,  recovery  was  present 
but  was  not  complete  as  slightly  lower  (about  5%  below  the  control 
group)  red  cell  mass  parameters  were  still  present  at  the  end  of  the 
recovery  period  when  compared  to  the  control  group.  In  addition 
absolute  reticulocyte  counts  remained  minimally  elevated  in  this  group. 
Based  on  the  regenerative  response  noted  in  the  high-dose  group  males 
at  the  recovery  evaluation,  complete  recovery  would  be  expected  with 
increased  recovery  time.  Statistically  significant  lower  erythrocyte 
parameters  were  also  present  in  the  10  mg/kg/day  group  males  when 
compared  to  the  control  group.  At  this  dose  level,  the  magnitude  of 
changes  were  minimal  (approximately  7%  below  the  control  group),  and 
values  for  individual  animals  were  within  historical  control  reference 


Page  74  of  92 


(UVM  Letter  report  2016-0174 


minimal  nature  of  the  erythrocvte  chanaec^a? 
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to  the  globulin  fraction),  and  higher  levels  of  negative  acute  phase 
protein  (albumin). 

The  urea  nitrogen  level  was  minimally  higher  (-t-38%)  In  the  100 
mg/kg/day  group  males  when  compared  to  the  control  group.  This 
higher  level  was  likely  of  non-renal  origin,  as  it  was  not  associated  with 
changes  ijici’eatitiine,^urioalysis-pararoeters,-OA  renal  histopathology^  V^s 
with  the  serum  protein  changes,  the  pattern  of  changes  in  urea  nitrogen 
was  consistent  with  those  reported  for  other  peroxisome  proliferators. 
Changes  in  urea  nitrogen  levels  were  reversible  in  males,  as  there  were 
no  statistically  significant  changes  in  these  parameters  when  compared 
to  the  control  group  following  the  approximate  4-week  recovery  period. 
Alkaline  phosphatase  levels  were  minimally  higher  in  the  10  (-h48®/o) 
and  100  mg/kg/day  group  (+106%)  males  and  in  the  1000  mg/kg/day 
group  females  (+66%)  when  compared  to  the  control  group.  Alkaline 
phosphatase  levels  may  be  higher  in  association  with  cholestatic  liver 
disease;  however,  in  this  study,  other  markers  of  cholestatic  liver  injury 
were  not  increased  (bilirubin  and  gamma  glutamyltransferase  levels 
were  actually  lower  in  the  1000  mg/kg/day  group  females),  and  there 
were  no  effects  on  other  enzymes  indicative  of  hepatocellular  injury 
(alanine  aminotransferase,  aspartate  aminotransferase,  and  sorbitol 
dehydrogenase  levels).  Additionally,  there  was  no  histopathological 
evidence  of  liver  cytotoxicity.  Therefore,  these  minimally  higher  alkaline 
phosphatase  levels  were  the  result  of  extra-hepatic  factors  and  were 
likely  due  to  induction  of  liver  microsomal  enzymes.  Total  bilirubin  and 
gamma  glutamyltransferase  values  were  lower  in  the  1000  mg/kg/day 
group  females  when  compared  to  the  control  group.  Total  bilirubin  was 
also  lower  in  the  100  mg/kg/day  group  females.  These  changes  were 
considered  to  be  test  substance-related  but  non-adverse  based  on  the 
direction  of  change  (lower  rather  than  higher).  The  changes  in  both 
parameters  were  reversible  following  the  approximate  4-week  recovery 
period.  At  study  week  17  (recovery  evaluation),  lower  creatinine  and 
higher  potassium  levels  were  noted  for  the  100  mg/kg/day  group  males 
when  compared  to  the  control  group.  These  group  mean  differences 
were  not  considered  to  be  test  substance-related  because  the  values  did 
not  show  a  time-related  response,  were  of  a  magnitude  that  would  be 
considered  to  be  toxicologically  unimportant,  or  involved  a  change  in  a 
direction  of  no  kiiown  biologic^  importance. 

There  were  no  test  substance-related  effects  on  urinalysis  parameters  in 
the  0.1,  10,  and  100  mg/kg/day  group  males  and  the  10  and  100 
mg/kg/day  group  females.  Test  substance-related  higher  urine  volume 
(statistically  significant)  and  a  lower  urine  osmolality  (not  statistically 
significant)  suggestive  of  diuresis  were  present  in  the  1000  mg/kg/day 
group  females  at  study  week  13  as  compared  to  the  control  group. 

Lower  urine  pH  (statistically  significant)  was  also  present  in  the  1000 
mg/kg/day  group  females  at  study  week  13  as  compared  to  the  control 
group. 

There  were  no  significant  changes  in  the  functional  observation  battery. 

Test  substance-related  organ  weight  changes  consisted  of  higher  kidney 
and  liver  weights.  Higher  liver  weights  in  the  10  and  100  mg/kg/day 
group  males  and  the  1000  mg/kg/day  group  females  correlated  with 
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With  deSralbToTlIec^ririn'the^^^^^  h®"®  associated 

chemistries  suggestive  of  in  serum 

were  not  considered  to  be  adverse 

questioned  by  the  RIVM.  In  the  100^ma/LA?a  this  is 

weight  changes  were  reversibie  exceTr^fnr^n^  ^ 
weight^jarhich^wasmosH^  h,.«-  nnt  rnmn^ni  i^®*^  relative  to  body 
mg/kg/day  group  femaies 

recovery,  but  were  not  rom^Lr  changes  showed  partiai 
recovery  period.  ^  reversible  following  the  4-week 

an4  train 

mg/kg/day)  and  femaiL  (1000  mgAgjdavlXn''®^'^ 
control  group.  In  the  1000  mg/ko/^v  *^0  the 

were  associated  with  evidenrp  ®  femaies,  these  changes 

decreased  urine  osmoialitv^  and  mi^*^®^'^  (increased  urine  volume  and 
most  commonly  in  the  eariv  death  kidneys, 

males,  there  nTcSl  nathomr„"  t mg/kg/dayV-eup 
suggestive  of  kidney  In  uTy  "'’^'’9“ 

present  In  males  at  the  racore™  eralnaHnn 

Kidney  weight  relative  re  h«H.  ^  ®''3'Uation  but  not  in  females. 

significant  in  the  10  mg/kg/dayTrS?D  mS  statistically 

mg/kg/day  group  femaShen  cS^Lmd?  ®^K  100 

However,  at  these  dosaS  ^ve^c  S^up. 

weight  parameters  (absolute  and  Sve^to 

correlative  changes  in  semm  r^emS  ^nd  no 

suggestive  of  renal  toxicity  Thus  O'"  histopathology 

weight  in  the  10  mg/kg/dJy  g  oup  r^ales' and 

mg/kg/day  group  femmes  ^rnSt'^Sdr  d'^ rart^S^^he 

s’'Surd';e"cCpSes^^,5L™^^^^^^  ""-'"9s  noted  a,  the 

were  noted  for  the  1000  mg/kg/dav  oroun  fo  Pathogenesis 

in  extremis  on  study  day  8  and  consisted  of  rZd  a®  euthanized 

urinary  bladder,  and  thymus.  ^  ^  ^  ^  1^®  stomach, 

group  temalM  fou!!d'dead°SJ'^eut^  ^°00  mg/kg/day 

mg/kg/day  group  femaManim^^^^^^^ 

necrosis  and  regeneration  at  the  study  i«ln‘'pT,rr?'n«rts“y‘:“'“' 

1000  mg/kg/day  group  at  thl  ^rh^aiS  ne'"®  f®""®  ^®'"®'®®  tf^e 

Hepatocellular  hypertrophv  was  a«n^  necropsy  (see  Table  AlO). 

granularity  of  th^hepatS^yte  cytoplasm  Sns-"?  '"®''®®^®‘^  eosinophilic 
proliferation.  Hypertroohv  was  not- =  consistent  with  peroxisome 

Indicative  of  liver  Injury  (such  as  deot^m?'*  changes 

changes  In  serum  chemist™  ind^Z"  ,?  "  ”''  »'•  “‘h 

hype^rophy  ohserved  ,n 
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lable  AlO.  Incidence  of  Wirrrfn  mrn  Ah-  d  ■ 

^  ^  the  Pnmarv  Nprmr 


Dosage  Level 
img/ko/davl 
Liver" 

0 

10 

0.1 

10 

10 

1  n 

100 

irami 

0 

lies  ; 

10 

100 

1000 

Hepatocellular 

iiypectcophy _ 

Minimal 

0 

Po 

3 

lU 

'10 

10 

ro 

10 

10 

^0 

10 

ro 

' - »._Lii.sues  examined  from  pprh  r^rr...^ 

decreased  red  blood  cell  parameters  chSste  ^ 

raUo,  liver  weight  and  hypertroDhll'n??iH^‘  increased  A/G 

dose  level  of  to  mg/kg  bw/day.^  ^  •'i®  higher 

we^dls^  °b7U«\°e  rri"^  “r?^?  ("=^0, 

weeks  (male  rafs)  ^  „lft  i  50  t  “P  “  I" 

weeks  (female  rats)  Interirn  seitlnn^ws  Pw/day  for  up  to  tot 
dose  and  sex  after  Le  ^^rfR^eet  arioTs?™'"  P'^ 

aS«ed  «u«Vf'’deX^^  affect  survival,  a  single  test 

the  kidneys  which  occurred  in  seven  of  thp 
was  characterized  by  papillary  necroses  ^In 
causes  of  death/moribunditv  w-ro  r>if  \  n^ales  the  most  common 
In  females  the  most  common ^Lses  ‘^f’^etermined. 

mammary  tumour  and  D^h.irprJ,  ^  death/monbundity  were 
during  Week  101  oriorto  '^®''e  terminated 

all  female  dose  groups  especially  confr!^''^^H  survival  in 

However,  this  d?d  "oJImpaTSe'sSd™  ^fs  ''™P=' 

years  of  test  article  exooLre  Fvpn  ah!!,!  w  approximately  2 

groups  was  low  there  were  no  statistiraHv^c-^*^'^''^®’  arnong  all  female 
survival  was  comparable  amnnn  -ii  significant  differences  and 
related  clinical  obsel^allnr  ^  ^est  article- 

below  contrd^(i?er  rnoit  of^'^mJt  Jth^  ^tistically  significantly 

was  onry  4%  below  control  in  mafes  aTwet  TT 
significant),  and  exceeded  thp  rnnAr„i^  Week  52  (not  statistically 

weight  gain  in  this  group  was  6%  belnw^ 
to  52  and  exceeded  the  control  vlt  n  '^eeks  1 

on  the  small  magnitude  of  the  channpe  Ah  y®®'"  Period.  Based 

mg/kg/day  was  not  considered  advertp 

the  test  substance  produced  adverse  reduX^™  1°  "^9/'^9/day  of 

body  weight  gain  in  females  in  Ah^  -  ^  ^  weight  and 

lower  mean  body  weight  was  obsen/pH°f^^'  significantly 

body  weight  was  13%  below  control  at  Week's^^nd^ 
gam  was  20%  below  controls  over  WeekTl  m  52  fJoAh  1 
significant).  Mean  final  body  weight  (week  loof  and  n  f  «"y 

.Sb^y^UigT^Serw"^^  PPPffP' ShowIv^^^' 

on  the  difference  during  ».  Aral yM^onTudT"'’" 
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m  elTJr  O"  '■>04  consumption 

gC?'foTeffidLnTwafiE“b5 

SSS^S?S;?Ss;r-“' 

iSr~SE~SSr- 

Oecreasos  In  mThc  alTpTnom^efMCT 

sifo-rnotriiiS?-^ 

there  were  no  statistically  significant  changes  In  any  rep’s!  ma2"'°' 

Se^sSr  tli^Te^i'  "’ll"’' 

mg/kg/day  males  w'et  conS'e^^^^^^ 

SHSES?“-SS33 

=SH?S!f5SSS^ 

ihS-Xprx^ 

ieXX^Sr  l^rm‘,5S' 


Page  80  of  92 


RIVM  Letter  report  2016-0174 


'n  albumin 

16%  above  contralsT  and  a"  intervals  (up  to 

month  interval  (10%  above  controls Wn%drir^°°  nig/kg/day  at  the  3- 

z;spr'^^Kf“;,SfaES 

individual  animals  in  thp  *;n  ^nese  parameters  in 

rasponsa  ro  PPARo  iriir 

contrlbul’“?;h7g1ZlfnSon?  Ind  17 

Sa%7rrla?a— iS^“ 

slrlsP^^Si 

Tbase  aaacts  war?jr„7s7?d":,?rp[SrPPAR!:,T„^^ 

a'L2oS^,.X?e7rSaX?= 

/  effects  are  considered  adverse  by  the  RIVM 

.psS:ss€s|='- 

grbups  artha  3  and  S-montbs  ln\7,rarno7i;;„“!raneS’ar^^^^^ 
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dose-related  manne^nd  1  in  a 

differences  inThosp^orus  m  anv  treat*;.?'"^  ^‘^nificant 
6-  and  12-  month  intervals  Calcium  relative  to  control  at  the 

mg/kg/day  males  at  the  12  monrh^  statistically  higher  in  the  50 

of  serum 

atakdcaV  hloSto  tl,r4c„»^  ''"'^b"  »as 

group  at  the  3  and  6-month  intervaT  Thes.'d  4"  "'9/l<9/day  male 

consistent  across  time,  and  themTeVrn  “  hot 

Clinical  chemistry  parameters  or  wirh  mi/-°  changes  in  related 

kidneys.  Chlohde  SSaErsUcaL  i"  the 

and  500  mg/kg/day  (but  not  at  5n  '/n  "  “h*rol  in  females  at  1 
These  differences  wre  EoUonsfdeE^'E  '"‘hrval. 

vary  Slight  (only  2%7bo“  EonErenn  ore  article-related  as  they 
-rjer,  and  wire  not  assISt^Ehrgir^Sil 

En"cS:st'E:!,rruZatt^ 

gravity-suggestive  of  a  r^inirniaiwif  .‘^®^'‘®®ses  in  urine  specific 
12-month  intervals.  Although  minirnaf 

in  kidney-related  chers^i^t  paramTtl  n  ^ith  changes 

these  changes  may  be  corre^ativp  nitrogen,  creatinine), 

of  chronic  progressive  neo^roo^  incidences  and  severity 

group  at  the  l^eaMnterim  microscopically  in  this  dLe 

males  at  all  dos^SSs  ThesTchanoer^  decreased  in 

administration  of  the  test  article  base?o„lh°e  teE'„TI^^^^^^^  •“ 

&marln^r9rd^^-^^^^^^ 

SsSSsrJzSS^E^-- 

was  66.75%  above  control)  and  all  naram”  to  body  weight 

both  brain  and  body  wSqhn  wer^cfaHfrT®? relative  to 
The  liver  »elght  Znges^rt 

M?an  taE  b^y  ^ighTIf  ihE'’S"n  (discussal 

relative  to  body'  »el9t„^iStE;l;XlKS^^^^ 
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the  kidne?s^'h^^were  nrmk:ros°cop^^^^  nephropathy  in 

associated  with  the  increased  weinM-e  »  ^  ®  organs 

not  increased.  Thus  these  chennM  *  niean  absolute  weights  were 
body  weight  deSnt  Ifsoo  ^cond.t^to  the 

and  relative  to  brain  weights  ofThe  soleen'i^??  ^  '''  absolute 

-  -  -- 

tbe.  were  „„  mietoscorSg'^ Ith^tp^eLr^  tCr'elf 

Changes  occur^r?d 

5M  mg/kg/day  'Mefn  absolute  an7^f t"  ‘‘^^^y  weightl  at 

weights  werrincreSed  comoire^^^^^^ 

body  weight41.61%  greater  than  rnrfr°"f'^Tw f®lative  to 
article-related  m^rosconrcThrnnl^?^^^^^^  test 

as  described  below.  Absolute^and  ilati^eT  bod increased  weights, 

surface"  of  tS  kidnty^waTnSedTn  thet  ?^®'^^?^  "irregular 

(high  dose)  female.  This  observation  correla^te^with  miiri^°h 
progressive  neohronat-hu  ir.  fk;..  •  ”'^'^®'eted  with  mild  chronic 

increase  in  sevS  of  chrnn^^  animal  and  was  indicative  of  a  slight 
mg/kg/day  femaleVoup  at  on^S.^*’''^  nephropathy  in  the  500 

males.  In  females  ^est  ait!de%TteT^*'^°*^'^  observations  were  noted  in 
noted  in  the  kidSVs  and  tir^n  ^  obsen^atlons  were 

norpS  i^l  Tr  aoTsTl?'' 

dose  groups).  These  macrosconir  m  controls  or  any  of  the  lower 

a^c,a..,a''.Jd  b^ic^orS'gfdSS," S' 

o?'botma“Vnd  S'h T'  «'“  "''ar 

dose  groups  (50  and  500  mo/ko/dav  *<'bneys  of  females,  in  the  high- 
resDectivaii/\  in  1, i  ^^';,'^9/'<9/day  for  males  and  females 

cystic  degeneration  oTthe  SverTo^  0^0^  a^  increase  in  minimal  focal 
mg/kg/day,  respectively)  This  Ldin'  ^ 
terminal  portion  orthHtudv  Akn  n®  Pronounced  in  the 

in  minimal  to  mild  focal  necrosts  of  th^«l?r  n  n  ^  increase 
and  50  mg/kg/day,  respec^y).  n  O 

finding  in  the  liver  was  cpniTiinh.,ia.w  k  microscopic 

10  of  the  500  mg/kg/day  females  Thi^chT^'’^'''  occurred  in  all 
severity  and  wasVarSS^d  Sima  ^ 
centrilobular  heoatocvtac  lA#i^h  ifn  o  ®**9ht  increase  in  size  of 

Chronic  progressive  nephropathy  in  SnryfarsoVmX^ay.  This 
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single  control  female  the  incidence  Uasrf  m'^T  “'“'“"S'’ = 

there  „ae  a  single  interstltiaSSma^^^^^^^^ 

“  were  1,  0.  o.  and  a 

treated  groups  vyeHM  sSI^o  '"«Sr«^rthSiraSr,5i?lr, - 

data  for  rats  of  this  age  were  not  availfhipTV'^*!!!’  (historical 

lesions  are  discussed  in  morp  ripraii  !Ii^  ^  ‘  .^'‘°*‘^®'‘3tive  interstitiai  cell 
terminal  sacrifice.  All  other  microsconC-  findings  for  the 

incidental,  and  tvpica, 

nonglandular  stomach  (limiting  ridaeT  l?d^rpi  I'''®'"' 
highest  doses  tested  50  mo/ko/da^  • '  females  at  the 

females.  Focal  Satlon  of  fS^Kg/day  In 

dose  levels  compa^  to  hnr  sh„  a™'®!  «  =" 

Therefore,  this  effea  mas  not^iomai  ?  '’°  response  relation. 

v^»„»-rert^iL^5~~ 

presence  of  multilocular  cvstir  characterized  by  the 

necrosis  was  typically  of  the  coaoiLrit/p  m  ®  hepatocellular 

staining  cytoplasm  and  ovknotir  mirio  strongly  eosinophilic- 

the  liver  of  females  at  sSo  Z  L/h  ^®"‘  article-related  findings  in 
males  at- qn  J  ^g/kg/day  were  similar  to  those  noted  in 

the  presence  of  scatte^  smgS^e^tomL  characterlted  by 

times'^  papilla  to  the  outer  cortex  while  at  other 

Of  the  papilla  was 

=s=H'=ii~SHl„ 
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was  present.  In  some  500  mgAg/day  feS 
changes,  lesions  dlagnosed^s  chronic  papillary 

were  comprised  of  ddated  tubules  nephropathy  (CPIM) 

described  above),  mononudear  c^inS  «cending  pattern  as 
but  With  less  thickening  of  tubular 

_  seen  in  CPN.  In  these  animaic  ^  membranes  than  typically 

typical  CPN,  ^  retrograde  nephropathy,  rather  than 

‘“"Sue  had 

epithelium  at  SOO  mg/kg/day  Ir^th^tonoS,'  J'''P®tplasla  of  squamous 
inflammation  occurred  in  ®'  ^"'^^cute/chronic 

hyperplasia.  There  is  no  data  de^rrih^  squamous  epitheliai  cell 
hyperplasia  of  th? limSl^fr  ^  ^ 

historical  control  database  fo?2  vei^th.rf'^?  'n  the 

cell  hyperplasia  of  the  tongue  at  500  of  squamous 

historical  control  range  of  0-3  3%  exceeds  the 

squamous  cell  carcinoma  fl  4%)  in  thl  f  ^  ®  incidence  of 

mg/kg/day.  This  is  welTwithinTh J  h  6  500 

b”S:S'l;htFS:rExa«Ssfa“°,^^^^^^^ 

"c:Sasr„s;i“ri”rk"^ 

determined.  A  slight  bT^ti?SiT=n  ?  !  increase  could  not  be 
Trend  test)  incidence  of  pancreaticLm^celf  h  ‘^o^f’^n-Armitage 

females  at  50  and  500  mg/kq/dav  inrwl  f’/P^rplasia  occurred  in 
0,  1,  50,  and  500  mg/kg/S^resDeSi^^^^^  ^ 

hyperplasia  at  the  two  highest  doses  sliohVi  Jo^  incidences  of  acinar  cell 
control  range  of  0-4  6%  but  exceeded  the  historical 

test  and  were  not  associ'ated  ^th  „.n  Exact 

addition,  acinar  cell  hyperplasia  did  ‘^“"^ours.  In 

manner,  as  incidences  m  the  50  and  qnn ^  response 

same  despite  the  S  of  magnitude  di2 

other  test  article-related  changes  obse/fSTr'^snn  ®°"f®st,  all 

with  a  clear  dose  response  Th^reforrih^cf  ^  "^S/kg/day  occurred 
hyperplasia  in  the  5o"and  50?SSdav  ^®" 

registrant  most  likely  spurious  and  not  tZ;[  f  considered  by  the 
significant  increase  (by  both  the  FishP^  ?v  ^  article-related.  A  statistically 
Armitage  trend  test)  in  the  incilnS  the  Cochran-  . 

present  in  females  at  500  mo/knM  ^  alopecia/hypotrichosis  was 
5/55,  and  9/70  ^2  9%)  VA8. 
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the  microscopic  observations.  Therefore,  for  microscooic 
purposes,  this  was  not  considered  at  potential  target  organ.  ^ 

Finally  incidences  of  cataract  of  the  lens  of  the  eye,  pelvic 
mineralization  of  the  kidney,  and  angiectasis  of  the  liver  were 

^  significantly  increased.  Cataract  of  the  eye  and  angiectasis 
o^thejiyerjyeig  statistically  significantly  increased  bv  the  Cochran- 
Amilta^  trend  test  at  500  mg/kg/day  while  pelvic  rr^neralization  oTthe' 

test  at  1  mo/kn  mg/kg/day,  and  Fisher's  exart 

*'^^'‘^®nces  of  cataract  of  the  eye  were  0/69  0/48 
%  1'  50,  and  500  mg/kg/day?  ispSivel! 

he  historical  control  range  for  cataract  is  0  to  10.8%.  Incidences  of  ^ 

control  Lae  i^45°o  m  '’^spectively.  The  historical 

concro  range  is  45.0  to  87.7%  (note:  two  studies  in  the  historical 

control  database  with  an  incidence  of  0/60  reflect  that  this  chanae  was 

an^£)+"°^  mineralization  in  the  studies).  Incidences  of 

1  50  an^sL  molr/n"  5/70  7.14%)  at  0, 

to  in'no/^p°  respectively.  The  historical  control  range  is  0 

historicarconfrof  changes,  the  incidence  was  well  within  the 

common  H  I?  mineralization,  which  is  a  very 

raTgr^^hus  thSp"i  exceeded  the  historical  cLtrol 

range.  Thus,  these  changes  were  not  considered  test  article-related. 

®  study  in  the  REACH  registration  dossier  for 
toxicity  and  carcinogenicity.  A  NOAEL  of  1  mg/kg  bw/day 
and^n established  by  the  registrant  based  on  liver  effects  ^ 
increases  in  pancreatic  and  Leydig  cell  tumours.  For 

reSSa?f/^ha  bw/day  was  established  by  the 

r^istrant,  based  on  reductions  in  body  weight  and  body  weiL  gain 
mild  decrease  in  red  cell  mass,  effects  on  the  liver,  kidneys 

r?Jm  tongue,  and  increase  in  liver  tLours  The 

RIVM  derives  a  NOAEL  of  0.1  mg/kg  bw/day  based  on  an  increase  in  Lg 
ratio  in  males  at  the  next  higher  dose  level  of  1  mg/kg  bw/day.  ^ 

A1.9  Mode  of  action 

In  view  of  the  RIVM,  the  observed  effects  with  FRD-902  including 
beta-oxidation,  liver  hypertrophy,  reduction  in  serum 
^olesterol,  increased  albumin  /  globulin  ratio  and  observed  tumour 
2??  H  P®''°’‘*some  proliferators.  Peroxisome  proliferators 

alnhT  /piA?''  ?'"u peroxisome  proliferator-activated  receptor 
FRi?  qn7  information  on  the  interaction  of 

RD  902  with  PPAR-a  is  available.  A  large  volume  of  information  on  this 
interaction  Is  available  for  the  structural  analogue  PFOA  which  induces 
comparable  effects  in  repeated  dose  toxicity  studies  and  carcinogenicity 
studies.  The  results  indicate  that  substances  like  PFOA  and  therefore 
possible  also  FRD-902  can  interact  also  with  other  nuclear  receptors. 
According  to  published  reviews,  the  human  relevance  of  the  hepatic  and 

cannot  be  excluded  (EFSA,  2008)  (US-EPA 
(IARC,  2016).  Therefore,  the  observed  effects  with  ' 
FRD-902  are  also  considered  relevant  for  humans. 
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Annex  2.  Human  health  toxicity  El 


Kinetics 

Three  male  rats  fCrL-CDf<;n^  «  o  . 

- igaya^  water)  once  to  2o'n?g  El/lfo^h  ®^Posed 

using  GC/t^S.  The  El  ^  w^dMeTOSS' 

ug/ml  or  below  the  LOQ  of  0  02  '''«  LOO  of  0.04 

(Anonymous,  2007).  This  is  a  verv  nmir  2  ^^*'Tals  at  all  time  points 
rats  were  dosed  as  the  ^ated  T  's  unclear  how  the 

above  the  water  solubility  7  mg/L  "  ^  's 

orally  exposed  (gavagiT  water^onc'e  to^/n 

determined  in  blood  samples  at  iruml  bw-  El  was 

once  before  administration  and  i^livS  and  fafc 

El  plasma  levels  were  below  the  LOO  ri  nn  1^^  after  necropsy. 

points.  Also  all  liver  samples  were  bSow^hp  ® ""  ^ime 

staTfdf  to  contain  low  con^ration  oflf 

stated)  were  not  proportional  with  dose  nr  rnnC  I  (not 

the  sexes.  The  spectrum  of  the  anaivte  rnnL  or  across 

(Anonymous,  2008).  This  is  a  ^  confirmed 

LOOS  dhd  toe  meairrd"JnSlbT  »"  ‘I* 

dpe„"nrb«wlL°a«v?a^°fh"^^^^^^^  S9  no  malabolism  and 

SSn"“  17“°"='"-  ™=  was  not  proSt'.7s1;a"S"^ 

Acute  Toxicity 

11000,?700°ol^25000  mg/kg^bw^l^by  o^ 

observed  for  14  days  after  wh?rh  n  Savage,  The  rats  were 

h'stopathology  performed.  No  mortditrocmr ''''er 
signs  were  observed.  No  effects  unnn  r  ^curred  but  some  limited  toxic 

nonnallT  savera,  nafs  pan  dasa  '-a^s%7a7aVJXl;Sa"ttt. 

El  did  not  display 

e^rnfaribrrTh-i^iH:^^^^^^ 

upon  request.  not  provided  but  is  available 

soon  ®’'P°®®P  "ho'e  body  of  4  male  rats  (Chr-CD) 

5000,  15000  or  30000  ppm  as  a  vaonur  "°friinal  concentrations  of 
days  after  which  the  relabve  ,iver  S  InH  T"'"  for  14 
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studTrepor»Vs^Vrv‘'l!mlted" (Anonymous,  1965).  Tho 

oi  ^oro,r 

^6707  m3a^23S7«r^226T^r?cSi?a^^—  concentrations  of 

ss~H?“Sissirn" 

No  mortality  occurred  Several  cHniS 

In  an  acute  inhalation  toxicity  study  groups  of  6  male  rai-c  trhr  rn\ 
were  exposed  whole  body  for  4  hour^r^Pi  L  ^  (Chr-CD) 
396800  or  576000  ppm  as  a  vanmt  Ihh^<!  ^  nominal  concentrations  of 
enrich  the  air  up  to  20%  oxygen  Grosi  an^ITh^  S’JPP'ied  to 

examination  was  performed  on  daS  f  2  ^ 

Repeated  dose  toxicity 

ensure  an  oxygen  content  of  at  least  19%  The  S  aJmncnh 
produc^  by  eyppomtion  of  El  ond^utod  ,„  mla„ 

MSed'an^*"!"''  °' roncenfration.  NicWsy  was 

wasobso^edml'cmtCi^ty'l^^ 

nosponse  to  an  alerting  stimulus  and  occasional  trer^was  obse?Jed 
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at  250o7ppm"“e 

Mutagenicity 

and  TA98  with  and  TA^ 

m  reverse  mutations  was  observS  at  doSlou  ?  activation,  no  increase 
(Anonymous,  1994).  However,  consWenno  ^°°° 

the  substance  and  the  high  vaoour  nrecc.  ®  solubility  of 

likely  that  most  El  evaporated^fmrrft-h^^^i'^t  substance  it  is  deemd 
37''C,  as  taping  of  tSS??„^°I ‘’'^""9  Incubaoon  at 

Therefore,  this  study  cannot  be  used  to  demS™^”'!  “  mentioned, 
mutagenic  potential.  demonstrate  the  absence  of  a 

and  TA98  and  fSSfl  cofustnil“4'i:®w^^^  7A97 

exogenous  metabolic  activation,  no^increL^fn 

observed  at  dose  levels  up  to  5000  uo%1S^  nictations  was 

incubation  was  performed  using  icprnuf  cIV  ®'^''"’®^®'  Pre- 

tubes  and  plates  were  sealed  with  a 

experimental  condition  to  minimise  evap^iSn'^^^rrdrwaT 

El  was  stat^d^SVrnegSilJrwiTh^an^  m  1^1!’ '^"^Phocytes, 

presstre\Ts"det^ed  iTkllyThaT^evt*’"'?  h"  ^ 

during  incubation.  Therefore  this  studvl-a^^^f  culture  vessel 

the  absence  of  a  mutaTenic  'Sal demonstrate 
available  upon  request  ^  ^  ^  provided  but  is 

rnh^abo;%T^d7SesS^^  P«^  two  week 

male  rats  exposed  by  IP  injection  to  rvrio'^h  ®.™‘^P  'containing  5 
necropsy  was  included  as  positive  cortmi  P^P^Pf’^niide  24  hours  before 

exposure,  bone  marrow  L^SSSeoarefr''  "’Ir 

animal  were  evaluated  for  micro^u/ei^aZr7^^'  ^  thousand  PCEs  per 
orange.  In  addition,  the  PcSncf  rS?o!!^  acridine 

micronuclei  or  change  in  the^rcl/NcSo  No  increase  in 

positive  control  (Anonymous,  ig^).  ^  observed  except  for  the 

Read-across 

Swe'leSn  7he “-ause  of  the 
vapour  pressure,  acid  or  Salt  ve,ISS‘lSlSl‘'m"‘’  “atsus  liquid  »lih  high 
In  addition,  the  available  toxiScal  ‘'P^P^'''^^  substance), 

than  FRD-902.  For  ei^amni.  ®  *.  indicate  that  El  is  less  toxic 

mg/kg  bw  in  male  rats.  This  is^aUeastTo'rim^^  of  FRD-902  was  1750 
male  rats.  ^  ®^®t  10-times  below  the  LD50  of  El  in 
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SStllhaf  'Oncologic',  'OECD  toolbox'  and  'ISS' 

a  spMfled  effen  but  noUoJXb^m9''Ehe“  '" 

JSsM  ^ad  I^S's's”""'  “''"■“Same  properties  canoot  be  excluded 

HSS~SS5s2r"" 

:=S~~.=S=5S“~ 

a'nS?'!,"’  '’“'>«"«ed tl^round  rSfo^  thesf 

analogues  have  some  benefit  for  the  assessment  of  El.  '  ^ 

i.  Cnflurane 

F  F 

.A. 


Cl 


CAS:  13838-16-9  EINECS;  237-553-4 

Name:  Enflurane;  ethane,  2-chloro-l-(dlfluoromethoxv)-l  i  2-trifluorn 

2.  Isoflurane 

F  F 

.A. 


Cl 


CAS:  26675-46-7  EINECS:  247-897-7 

.raT,sr/a;ir„a“:  f„rpX- 

Q^M).  The  NOEL  from  chronic  studi^  in  micVwas  1000  ppm  (7470 
e7pr,itTlTpVr“  b°ef 
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-s  colrece. 

alkanes  did  not  contain  ethers  and  no  oeneraf  r  ^y^'lable  fluorinated 
repeated  dose  toxicitv  via  inh=i=.K  conclusion  on  the 

values  from  these  studies  vanoH  l^e  determined  as  the  NOEC 

were  eboee 

limited  toxicity  for  El.  '  ‘"formation  on  analogues  indicates 


Page  91  of  92 


RIVM  Letter  report  2016-0174 


Annex  3.  Calculated  air  concentrations  FRD-903  based  on 
the  permitted  emissions  (in  ng/m^) 


calculated  FRD-903  concentrations  in  air  based  on  permitted  emissions  for  2014  o  Stack 


calculated  average  concentration  in  a  gridcel 
I  I  '5  ■  73  no/m- 

HH  »  73  nfl/m’  (derived  exposure  limit) 


0.5 

+-»-+ 


kiiomeler 

1 

-1-^ 
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Historicall'^50-  Present)  have  participated  in  drinking  water  research  into  the  effectiveness 
of  new  chemicals  in  purifying  drinking  water  for  potable  use.  The  present  era  of  identifying 
potential  contaminates  of  emerging  concern  aims  at  determining  plant  removal  efficiencies  of 
these  compounds  so  as  to  plan  for  future  regulatory  excellence  (CIP,  Treatment  Upgrades,  etc..) 

CFPUA  working  with  Dr.  Detlef  Knappe  on  identifying  high  levels  of  in  Bromide  in  the  Cape  Fear 
River.  Concern  because  elevated  Bromide  is  linked  to  elevated  (Brominated)  THM's  and 

potential  for  Bromate  production  via  our  Ozone  Process.  We  are  regulated  as  an  Ozone  Plant  on 
Finished  Bromate. 

GOALIE  project  signed  August  2015  -  Mike  Richardson  was  lead  CFPUA  Contact  for  Project. 

Helped  us  to  understand  DBP  formation  potential,  and  Bromate  formation  potential. 

Along  with  bromide  samples,  Yi  samples  went  to  EPA  lab  to  be  tested  for  PFAS. 

o  Data  obtained  from  this  sampling  was  basis  for  paper  that  was  written  and  published. 

May  3,  2016  -  CFPUA  contact  Mike  Richardson  received  Draft  of  PFAS  paper.  This  draft  paper 
which  was  ultimately  published  November  10, 2016  in  Environmental  Science  and  Technology 

Letters  is  a  component  of  a  broader  NSF  study  being  conducted  by  Dr.  Knappe  that  remains 
underway. 

August  11,  2016  -  Contacted  by  Mike  Richardson  regarding  a  statement  being  crafted  by  Mike 
McGill  concerning  PFAS.  Ki)  M' 

o  Statement  to  be  used  if  asked  about  the  stiidy  or  feSi  it  is  necessary  to  get  out  in  front 

of  the  story.  fcx  A^. 

o  Ben  Kearns  provided  available  PFAS  data  {UCMR3)  to  support  language  in  the 
statement. 


I 


September  18,  2016  -  Pre-Submission  Final-Draft  PFAS  Study  to  contributing  utilities  for  co¬ 
authorship. 

September  25,  2016  -  Responded  to  Dr.  Knappe  with  Mike  Richardson  authorizing  us  as  co¬ 
authors. 

September  30,  2016  -  Mike  Richardson  (Water  Resource  Manager)  retired. 

September  28*'’  -  October  8*'’,  2017  -  Hurricane  Matthew  emerges  and  directly  impacts  area. 

October  IS*"  -  Mid  November  2017  -  Lower  Cape  Fear  Raw  Water  Line  Rupture  and  response. 

October  24*\  2016  -  Ben  Kearns^uests  EMD  to  conduct  annual  monitoring  (Special  Sween^ 

Post  Sampling)  for  EPA  Metfio^53^t  Monthly  Sampling  Meeting.  Of 

November  8,  2016  -  EMD  sampled  Sweeney  entry  point  to  distribution  (EUROFINS  > 

537)  -  due  to  the  potential  for  future  regulatory  action  on  these  chemicals  and  to  obtain  site 
specific  background  data.  ^  i  / 

November  10,  2016  -  Dr.  Knappe  PFAS  Study  published  in  Environmental  Science  and 
Technology  Letters  Journal. 

o  Authors  included  Mark  Stynar  and  Andrew  Lindstrom  with  EPA  and  contributing  utilities, 
larch  2, 2017  -  Dr.  Knappe  contacted  Ben  Kearns  to  discuss  the  published  results  of  PFAS  paper 
as  well  as  current  and  future  implications/sampling/research  into  the  topic.  Inquiring  as  to  who 


4o 


should  be  the  point  of  contact  for  CFPUA  in  absence  of  Water  Resource  Manager.  (Ben  K. 
Requested  published  version  of  paper  at  this  time.) 

March  3,  2017  -  Ben  Kearns  obtained  copy  of  published  paper  from  Dr.  Knappe  for  in-depth 
review  and  analysis  following  his  direct  conversations  March  2"“. 

March  7,  2017  -  Obtained  additional  peer  reviewed  research  on  PFAs  compounds  from  Dr.  J) 
Knappe  and  began  sourcing  other  studies  related  to  compounds  identified  in  study. 

o  Also,  requested  that  EMD  look  into  contract  labs  who  can  analyze  the  compounds 
identified  in  the  PFAs  study  (Specifically  New  PFASs  identified) 

March  23,  2017  -  contacted  Dr.  Knappe  and  coordinated  his  attendance  at  our  April  19*''  Water 
Team  Meeting  at  Sweeney  WTP  to  discuss  his  research,  the  findings  of  the  published  paper,  and 
desired  future  sampling  with  CFPUA. 

April  13,  2017  -  Conducted  meeting  with  middi 

and  any  appetite  for  additional  sampling  participation.  ^ 

o  Presentation  Notice  sent  to  Water  Team  Distribution  E-mail  List  regarding  April  IS***-^  k 
(Date  Unknown)  Frank  Styers  contacted  Dr.  Knappe  to  discuss  study  implications. 

April  19,  2017  -  Dr.  Knappe  Presentation  at  Water  Team  Meeting  held  at  Sweeney  WTP.  Ben 
Kearns  led  meeting  as  John  Malone  was  out  of  town. 

o  Dr.  Knappe  Presentation  disseminated  to  Water  Team  E-mail  List  for  those  not  in 
■attendance  same  day. 

Note*  -^^Jw^epresentative  was  in  the  meeting  as  they  have  a  standing  invitation  to 
all  Water  Team  Meetings. 

April  22,  2017  -  Obtained  recent  peer  reviewed  study  from  Dr.  Knappe  regarding  GenX  toxicity 
out  of  Stockholm  University  in  Sweden. 


Ilia  icsedicn,  me  nnoings  OTine  puDlished  paper,  and 
iiddle^pper  management  regarding  study,  findings. 


•  April  25,  2017  -  Notifred  by  Dr.  Knappe  that  a  reporter  from  the  Star  News  (Vaughn  Hagerty) 
was  requesting  information  on  the  compounds  which  turned  up  in  his  published  paper. 

•  April  27,  2017  -  Beth  obtained  copy  of  Chemora  NPDES  Permit  from  Jim  Gregson  with  DEQ. 

•  May  1,  2017  -  Frank  Styers  requested  update  from  Ben  Kearns  on  status  of  proposal  from  Dr. 
Knappe  regarding  proposed  additional  sampling  at  Sweeney. 

o  Frank  was  notified  that  we  are  still  awaiting  detailed  sampling  plans  from  Detlef  for 
review. 

•  May  16,  2017  -  Notified  again  by  Detlef  that  the  reporter  was  still  inquiring  and  passed  on  this 
information  to  Beth  and  John  Malone  regarding  the  inquiry. 

•  June  2,  2017  -  Board  update  statement  discussion/working  meeting  regarding  PFASs  from  Frank 
via  email. 

o  Held  at  Sweeney  WTP  Training  Room  where  supplementary  information  on  PFASs  was 
provided. 


John  Malone 


From: 

Sent; 

To: 

Subject- 

Attachments: 


Frank  Styers 
Friday,  June  16,  2017  2:50  PM 
John  Malone;  b@cfpua5.onmicrosoft.com 
Fwd.  PFASs  in  the  Cape  Fear  River  watershed 

PFECAs.Sun_ESTL2016.pdf;  AnOOOOLhtm;  PFECAs.Sun.ESTL2016.SLpdf;  ATT00002.htm 


Sent  from  my  iPhone 

Begin  forwarded  message; 

From:  "Detlef  Knappe"  <knapDe@nrsii 
To:  "Frank  Styers"  <Frank.Stvers@cfDua  nrpr> 

Subject:  Fwd:  PFASs  in  the  Cape  Fear  River  watershed 

Frank, 

I  also  sent  this  email. 

Detlef 


. Forwarded  Message . 

Subject:PFASs  in  the  Cape  Fear  River  watershed 
Date:Wed,  23  Nov  2016  11;46:03  -0500 
From.-Detlef  Knappe  <knappe@nrsii  pHm^ 

To.Hill,  Tammy  <tammv.l.hill@ncdenr.gov>  Adam  Pickett  u 

^rldn,(Sharnett  orp>,  Austin,  Vardty  E  <vardrv.austi;;;g'nndnnfL,.! 

imrhoney^^^  Mick  NolanrmS.roS^^SSffSS^^ 


Hello 


everyone, 


- .  -to,  -  „i  -.rsr. 


fluorinated  alternatives  such  as  GenX,  a  replacement  for  PFOA,  were  very  high  in  Wilmington 
(and  by  association  also  in  Bnmswick  and  Pender).  None  of  the  newly  discovered  coinpounds 
being  discharged  by  the  Chemours  plant  south  of  Fayetteville  are  removed  by  the  advanced  and 
conventional  treatment  processes  employed  in  the  Sweeney  WTP  in  Wilmington.  Also,  many  of 
the  compounds  are  essentially  non-adsorbable  on  activated  carbon.  I  think  it  would  be  useful  to 
discuss  the  results.  A  large  number  of  people  are  exposed  to  high  levels  of  PFASs  through  their 
drinking  water! 

Best  regards, 

Detlef 


On  9/23/16  9:50  AM,  Hill,  Tammy  wrote: 

Hello! 

I  think  you  all  know  that  Carrie  Ruhiman  has  moved  on  from  DWR.  I'll  be  taking  over 
coordination  of  the  1,4-dioxane  monitoring  project.  Please  feel  free  to  contact  me  if  I 
can  be  of  assistance  in  this  regard. 

Attached  are  the  results  from  DWR's  quarterly  surface  water  monitoring  from  January- 
July  2016.  We  will  sample  again  in  October,  then  prepare  a  summary  report  for  October 
2014-October  2016  data  by  the  end  of  the  year. 

Warm  regards, 

Tammy  Hill 

Water  Quality  Data  Analyst 

NC  Division  of  Water  Resources  -  Water  Sciences  Section 
NO  Department  of  Environmental  Quality 

919  743  8412  office 
919  743  8517  fax 
Tammy.  L.Hill@ncdenr.qov 

1623  Mail  Service  Center 
Raleigh,  NC  27699-1623 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 
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Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe@ncsu . edu 

Web  page :  http : / /knappelab . wordpress . ncsu . edu/ 


Legacy  and  Emerging  Perfluoroaikyl  Substances  Are  Important 
Drinking  Water  Contaminants  in  the  Cape  Fear  River  Watershed  of 
North  Carolina 

Mei  Elisa  Arevalo,*  Mark  Strynar,*  Andrew  Lindstrom,^  Michael  Richardson,''  Ben  Kearns," 

Adam  Pickett,"*  Chris  Smith,*  and  Dedef  R  U.  Knappe* 

^Department  of  Civil  and  Environmental  Engineering,  University  of  North  Carolina  at  Charlotte,  Charlotte,  North  Carolina  28223, 
United  States 

^Department  of  Civil,  Construction,  and  Environmental  Engineering,  North  Carolina  State  University,  Raleigh,  North  Carolina 
27695,  United  States 

^National  Exposure  Research  Laboratory,  U.S.  Environmental  Protection  Agency  Research,  Triangle  Park,  North  Carolina  27711, 
United  States 

'^Cape  Fear  Public  Utility  Authority,  Wilmington,  North  Carolina  28403,  United  States 
■'"Town  of  Pittsboro,  Pittsboro,  North  Carolina  27312,  United  States 
^Fayetteville  Public  Works  Commission,  Fayetteville,  North  Carolina  28301,  United  States 
O  Supporting  Information 

ABSTRACT:  Long-chain  per-  and  polyfluoroalkyd  substances 
(PFASs)  are  being  replaced  by  short-chain  PFASs  and 
fluorinated  alternatives.  For  ten  legacy  PFASs  and  seven 
recently  discovered  perfluoroaikyl  ether  carboxylic  acids 
(PFECAs),  we  report  (1)  their  occurrence  in  the  Cape  Fear 
River  (CFR)  watershed,  (2)  their  fate  in  water  treatment 
processes,  and  (3)  their  adsorbability  on  powdered  activated 
carbon  (PAC).  In  the  headwater  region  of  the  CFR  basin, 

PFECAs  were  not  detected  in  raw  water  of  a  drinking  water 
treatment  plant  (DWTP),  but  concentrations  of  legacy  PFASs 
were  higL  The  U.S.  Environmental  Protection  Agency’s 
lifetime  health  advisory  level  (70  ng/L)  for  perfluorooctane- 

sulfonic  add  and  perfluorooctanoic  add  (PFOA)  was  exceeded  on  57  of  127  sampling  days.  In  raw  water  of  a  DWTP 
downstream  of  a  PFAS  manufacturer,  the  mean  concentration  of  peifluoro-2-propoxypropanoic  add  (PFPrOPrA),  a  replacement 
for  PFOA,  was  631  ng/L  (n  =  37).  Six  other  PFECAs  were  detected,  with  three  exhibiting  chromatographic  peak  areas  up  to  15 
times  that  of  PFPrOPrA.  At  this  DWTP,  PFECA  removal  by  coagulation,  ozonation,  biofiltration,  and  disinfection  was  ne^gible. 
The  adsorbability  of  PFASs  on  PAC  increased  with  increasing  chain  length.  Replacing  one  CF^  group  with  an  ether  ox^en 
decreased  the  affinity  of  PFASs  for  PAC,  while  replacing  additional  CFj  groups  did  not  lead  to  further  affinity  changes. 


■  INTRODUCTION 

Per-  and  potyfluoroalkyl  substances  (PFASs)  are  extensively 
used  in  the  production  of  plastics,  water/stain  repellents, 
firefighting  foams,  and  food-contact  paper  coatings.  The 
widespread  occurrence  of  PFASs  in  drinking  water  sources  is 
dosely  related  to  the  presence  of  sources  such  as  industrial 
sites,  military  fire  training  areas,  dvilian  airports,  and  waste- 
water  treatment  plants.'  Until  2000,  long-chain  perfluoroaikyl 
sulfonic  adds  [C„F2„,,,S03H;  «  >  6  (PFSAs)]  and  peifluoro- 
alkyl  carbox)dic  adds  [C„F2„,,,COOH;  n  >  7  (PFCAs)]  were 
predominantly  used.^  Accumulating  evidence  about  the 
ecological  persistence  and  human  health  effects  assodated 
with  eq>o$ure  to  long-chain  PFASs’’’'  has  led  to  an  increased 
level  of  regulatory  attention.  Recently,  the  U.S.  Environmental 
Protection  Agency  (USEPA)  established  a  lifetime  health 
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advisory  level  (HAL)  of  70  ng/L  for  the  sum  of 
perfluorooctanoic  add  (PFOA)  and  perfluorooctanesulfonic 
add  (PFOS)  concentrations  in  drinking  water.’’*  Over  the  past 
decade,  production  of  long-chain  PFASs  has  declined  in  Europe 
and  North  America,  and  manufacturers  are  moving  toward 
short-chain  PFASs  and  fluorinated  alternatives.’”''’  Some 
fluorinated  alternatives  were  recently  identified,*’"  but  others 
remain  unknown'’”'*  because  they  are  either  proprietary  or 
manufacturing  byproducts. 
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One  group  of  fluorinated  alternatives,  perfluoroaUtyl  ether 
carboxylic  acids  (PFECAs),  was  recently  discovered  in  the  Cape 
Fear  River  (CFR)  downstream  of  a  PFAS  manufacturing 
facility.'*  Identified  PFECAs  included  perfluoro-2-methoxy- 
acetic  add  (PFMOAA),  perfluoro-3-methoxypropanoic  add 
(PFMOPrA),  perfluoro-4-methoxybutanoic  add  (PFMOBA), 
perfluoro-2-propoxypropanoic  add  (PFPrOPrA),  perfluoro- 
(3,5-dioxahezanoic)  add  (PF02HxA),  perfluoro(3,5,7-trioxa- 
octanoic)  add  (PF030A),  and  perfluoro(3,S,7,9-tetraoxadeca- 
noic)  acid  (PF04DA)  (Table  SI  and  Figure  SI).  The 
ammonium  salt  of  PFPrOPrA  is  a  known  PFOA  alternative'^ 
that  has  been  produced  since  2010  with  the  trade  name 
“GenX”.  To  the  best  of  our  knowledge,  the  only  other 
published  PFECA  occurrence  data  are  for  PFPrOPrA  in  Europe 
and  China,'^  and  no  published  data  about  the  fiite  of  PFECAs 
during  water  treatment  are  available.  Except  for  a  few  studies 
(most  by  the  manufacturer),'*”^  little  is  known  about  the 
toxidty,  pharmacokinetic  behavior,  or  environmental  fate  and 
transport  of  PFECAs. 

The  strong  C— F  bond  makes  PFASs  refiactory  to  abiotic  and 
biotic  degradation,^'  and  most  water  treatment  processes  are 
ineffective  for  legacy  PFAS  removaL^^”^’  Processes  capable  of 
removing  PFCAs  and  PFSAs  indude  nanofiltration,^*  reverse 
osmosis,^*  ion  exchange,'*'^^  and  activated  carbon  adsorp¬ 
tion,^*''^  with  activated  carbon  adsorption  being  the  most 
widely  employed  treatment  option. 

'The  objectives  of  this  research  were  (l)  to  identify  and 
quantify  the  presence  of  legacy  PFASs  and  emerging  PFECAs 
in  drinking  water  sources,  (2)  to  assess  PFAS  removal  by 
conventional  and  advanced  processes  in  a  full-scale  drinking 
water  treatment  plant  (DWTP),  and  (3)  to  evaluate  the 
adsorbability  of  PFASs  on  powdered  activated  carbon  (PAC). 

■  MATERIALS  AND  METHODS 

Water  Samples.  Source  water  of  three  DWTPs  treating 
surface  water  in  the  CFR  watershed  was  sampled  between  June 
14  and  December  2,  2013  (Figure  S2).  Samples  were  collected 
fi'om  the  raw  water  tap  at  each  DWTP  daily  as  either  8  h 
composites  (DWTP  A,  127  samples)  or  24  h  composites 
(DWTP  B,  73  samples;  DWTP  C,  34  samples).  Samples  were 
collected  in  250  mL  HDPE  bottles  and  picked  up  (DWTPs  A 
and  B)  or  shipped  ovemigjit  (DWTP  C)  on  a  weekly  basis.  All 
samples  were  stored  at  room  temperature  until  they  were 
analyzed  (within  1  week  of  receipt).  PFAS  losses  during  storage 
were  negligible  on  the  basis  of  results  of  a  70  day  holding  study 
at  room  temperature.  On  August  18,  2014,  grab  samples  were 
collected  at  DWTP  C  after  each  unit  process  in  the  treatment 
train  [raw  water  ozonation,  coagulation/flocculation/sedimen- 
tation,  settled  water  ozonation,  biological  activated  carbon 
(BAC)  filtration,  and  disinfection  by  medium-pressure  UV 
lamps  and  firee  chlorine].  Operational  conditions  of  DWTP  C 
on  the  sampling  day  are  listed  in  Table  S2.  Samples  were 
collected  in  1  L  HDPE  bottles  and  stored  at  room  temperature 
until  they  were  analyzed.  On  the  same  day,  grab  samples  of 
CFR  water  were  collected  in  six  20  L  HDPE  carboys  at  William 
O.  Huske  Lock  and  Dam  downstream  of  a  PFAS  manufacturing 
site  and  stored  at  4  °C  until  use  in  PAC  adsorption  e;q>eriments 
(background  water  matrix  characteristics  listed  in  Table  S3). 

Adsorption  Experiments.  Adsorption  of  PFASs  by  PAC 
was  studied  in  batch  reactors  (amber  glass  bottles,  0.45  L  of 
CFR  water).  PFECA  adsorption  was  studied  at  ambient 
concentrations  (~1000  ng/L  PFPrOPrA,  chromatographic 
peak  areas  of  other  PFECAs  being  approximately  10—800% 


of  the  PFPrOPrA  area).  Legacy  PFASs  were  present  at  low 
concentrations  (<40  ng/L)  and  spiked  into  CFR  water  at 
~1000  ng/L  each.  Data  firom  spiked  and  nonspiked  experi¬ 
ments  showed  that  the  added  legacy  PFASs  and  methanol  (l 
ppm,)  fi-om  the  primary  stock  solution  did  not  affect  native 
PFECA  removal.  A  thermally  activated,  wood-based  PAC 
(PicaHydro  MP23,  PICA  USA,  Columbus,  OH;  mean  diameter 
of  12  //m,  BET  surface  area  of  14fi0  m'/g)'**  proven  to  be 
effective  for  PFAS  removal  in  a  prior  study'*  was  used  at  doses 
of  30,  60,  and  100  mg/L.  These  doses  represent  the  upper 
feasible  end  for  drinking  water  treatment  Samples  were  taken 
prior  to  and  periodically  after  PAC  addition  for  PFAS  analysis. 
PFAS  losses  in  PAC-fi'ee  blanks  were  negligible. 

PFAS  Analysis.  Information  about  analytical  standards  and 
liquid  chromatography— tandem  mass  spectrometry  (LC— MS/ 
MS)  methods  for  PFAS  quantification  is  provided  in  the 
Supporting  Information. 

■  RESULTS  AND  DISCUSSION 

Occurrence  of  PFASs  in  Drinking  Water  Sources.  Mean 
PFAS  concentrations  in  source  water  of  three  DWTPs  treating 
surface  water  from  the  CFR  watershed  are  shown  in  Figure  1. 
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Figure  1.  Occurrence  of  PFASs  at  drinking  water  intakes  in  the  CFR 
watershed.  Concentrations  represent  averages  of  samples  collected 
between  June  and  December  2013.  Individual  samples  with 
concentrations  below  the  quantitation  limits  (QLs)  were  considered 
as  0  when  calculating  averages,  and  average  concentrations  below  the 
QLs  were  not  plotted. 


In  communities  A  and  B,  only  legacy  PFASs  were  detected 
(mean  J^PFAS  of  355  ng/L  in  community  A  and  62  ng/L  in 
community  B).  Detailed  concentration  data  are  shown  in  Table 
S6  and  Figure  S3.  In  community  A,  PFCAs  with  four  to  eigjit 
total  carbons,  perfluorohexanesulfonic  acid  (PFHxS),  and 
PFOS  were  detected  at  mean  concentrations  above  the 
quantitation  limits  (QLs).  During  the  127  day  sampling 
campaign,  the  sum  concentration  of  PFOA  and  PFOS  exceeded 
the  USEPA  HAL  of  70  ng/L  on  57  days.  The  mean  sum 
concentration  of  PFOA  and  PFOS  over  the  entire  study  period 
was  90  ng/L,  with  approximately  equal  contributions  from 
PFOS  (44  ng/L)  and  PFOA  (46  ng/L).  Maximum  PFOS  and 
PFOA  concentrations  were  346  and  137  ng/L,  respectively. 
Similar  PFOS  and  PFOA  concentrations  were  observed  in  the 
same  area  in  2006,"  suggesting  that  PFAS  source(s)  upstream 
of  community  A  have  continued  negative  impacts  on  drinking 
water  quality.  Also,  our  data  show  that  legacy  PFASs  remain  as 
sur&ce  water  contaminants  of  concern  even  though  their 
production  was  recently  phased  out  in  the  United  States.  It  is 
important  to  note,  however,  that  among  the  PFCAs  that  were 
measured  in  both  2006  and  2013  (PFHxA  to  PFDA),  the 
PFCA  speciation  shifted  from  long-chain  (~80— 85% 
C„F2im-iCOOH;  n  =  7—9)  in  2006  to  short-i^ain  (76% 
CiiT2«+iCOOH;  n  =  5—6)  in  2013.  In  contrast,  the  PFSA 
speciation  was  dominated  by  PFOS  in  both  2006  and  2013. 
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Relating  total  PFAS  concentration  to  average  daily  streamflow 
(Figure  S4)  illustrated  a’  general  trend  of  low  PFAS 
concentrations  at  hi^  flow,  and  high  concentrations  at  low 
flow,  consistent  with  the  hypothesis  of  one  or  more  upstream 
point  sources. 

In  community  B,  perfluorobutanoic  acid  (PFBA)  and 
perfluoropentanoic  acid  (PFPeA)  were  most  frequently 
detected  with  mean  concentrations  of  12  and  19  ng/L, 
respectively.  Mean  PFOA  and  PFOS  concentrations  were 
below  the  QLs,  and  the  maximum  sum  concentration  of  PFOA 
and  PFOS  was  59  ng/L.  Lower  PFAS  concentrations  in 
community  B  relative  to  community  A  can  be  explained  by  the 
absence  of  substantive  PFAS  sources  between  the  two 
communities,  dilution  by  tributaries,  and  the  bufi'ering  efiect 
of  Jordan  Lake,  a  large  reservoir  located  between  communities 
A  and  B. 

In  communitjr  C  (downstream  of  a  PFAS  manufacturing 
site),  only  mean  concentrations  of  PFBA  and  PFPeA  were 
above  the  QI^.  The  relatively  low  concentrations  of  legacy 
PFASs  in  the  finished  drinking  water  of  community  C  are 
consistent  with  results  from  the  USEPA’s  third  unregulated 
contaminant  monitoring  rule  for  this  DWTP.^^  However,  high 
concentrations  of  PFPrOPrA  were  detected  (up  to  ~4500  ng/ 
L).  The  average  PFPrOPrA  concentration  (631  ng/L)  was 
approximately  8  times  the  average  summed  PFCA  and  PFSA 
concentrations  (79  ng/L).  Other  PFECAs  had  not  yet  been 
identified  at  the  time  of  analysis.  Similar  to  communities  A  and 
B,  the  highest  PFAS  concentrations  for  conununity  C  were  also 
observed  at  low  flow  (Figure  S4).  Stream  flow  data  were  used 
in  conjunction  with  PFPrOPrA  concentration  data  to 
determine  PFPrOPrA  mass  fluxes  at  the  intake  of  DWTP  C. 
Daily  PFPrOPrA  mass  fluxes  ranged  from  0.6  to  24  kg/day  with 
a  mean  of  5.9  kg/day. 

Fate  of  PFASs  in  Conventional  and  Advanced  Water 
Treatment  Processes.  To  investigate  whether  PFASs  can  be 
removed  from  impacted  source  water,  samples  from  DWTP  C 
were  collected  at  the  intake  and  after  each  treatment  step. 
Results  in  Figure  2  suggest  conventional  and  advanced 
treatment  processes  (coagdation/flocculation/sedimentation, 
raw  and  settled  water  ozonation,  BAG  filtration,  and 
disinfection  by  medium-pressure  UV  lamps  and  free  chlorine) 

consistent  with  previous 
studies.  The  data  further  illustrate  that  no  measurable 
PFECA  removal  occurred  in  this  DWTP.  Concentrations  of 
some  PFCAs,  PFSAs,  PFMOPrA,  PFPrOPrA,  and  PFMOAA 
may  have  increased  after  ozonation,  possibly  because  of  the 
oxidation  of  precursor  compounds.”  Disinfection  with 
medium-pressure  UV  lamps  and  free  chlorine  (located  between 
the  BAG  effluent  and  the  finished  water)  may  have  decreased 
concentrations  of  PFMOAA,  PFMOPrA,  PFMOBA,  and 
PFPrOPrA,  but  only  to  a  limited  extent  Small  concentration 
changes  between  treatment  processes  may  also  be  related  to 
temporal  changes  in  source  water  PFAS  concentrations  that 
occurred  in  the  time  frame  corresponding  to  the  hydraulic 
residence  time  of  the  DWTP. 

Results  in  Figure  2  further  fllustrate  that  the  PFAS  signature 
of  the  August  2014  samples  was  similar  to  the  mean  PFAS 
signature  observed  during  the  2013  sampling  campaigns  shown 
in  Figure  1;  i.e.,  PFPrOPrA  concentrations  (400-500  ng/L) 
greatly  exceeded  legacy  PFAS  concentrations.  Moreover,  three 
PFEGAs  (PFMOAA,  PF02HxA,  and  PF030A)  exhibited  peak 
areas  2-113  times  greater  than  that  of  PFPrOPrA  (Figure  2b). 
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Figure  2.  Fate  of  (a)  legacy  PFASs  and  PFPrOPrA  and  (b)  PFECAs 
through  a  full-scale  water  treatment  plant.  Because  authentic  standards 
were  not  available  for  PFECAs  other  than  PFPrOPrA  chromato¬ 
graphic  peak  area  counts  are  shown  in  panel  b.  PFPrOPrA  data  are 
showm  in  both  panels  and  highlif^ted  with  dashed  ovals  for  reference 
Compounds  with  concentrations  below  the  QLs  were  not  plotted 


The  existence  of  hi^  levels  of  emerging  PFASs  suggests  a  need 
for  their  incorporation  into  routine  monitoring. 

Adsorption  of  PFASs  by  PAG.  PAG  can  efectively  remove 
long-chain  PFGAs  and  PFSAs,  but  its  eflectiveness  decreases 
wth  decreasing  PFAS  chain  length.”'””  It  is  unclear, 
however,  how  the  presence  of  ether  group(s)  in  PFEGAs 
impacts  adsorbability.  After  a  contact  time  of  1  h,  a  PAG  dose 
of  100  mg/L  achieved  >80%  removal  of  legacy  PFGAs  with 
total  carbon  chain  lengths  of  >7.  At  the  same  PAG  dose, 
removals  were  95%  for  PF04DA  and  54%  for  PF030A  but 
<40%  for  other  PFEGAs.  Detailed  removal  percentage  data  as  a 
function  of  PAG  contart  time  are  shown  in  Figure  S5.  There 
was  no  meaningful  removal  of  PFMOBA  or  PFMOPrA  and  the 
variability  shown  in  Figure  S5  is  most  likely  associated  with 
analytical  variability.  PFMOAA  could  not  be  quantified  by  the 
ana^cal  method  used  for  these  experiments;  however,  on  the 
basis  of  die  observations  that  PFAS  adsorption  decreases  with 
decreasing  carbon  chain  length  and  that  PFEGAs  with  one  or 
two  more  carbon  atoms  than  PFMOAA  (i.e.,  PFMOPrA  and 
PFMOBA)  e^bited  negligible  removal  (Figure  3),  it  is 
expected  that  PFMOAA  adsorption  is  also  negjigible  under 
the  tested  conditions. 

To  compare  the  affinity  of  different  PFASs  for  PAG,  PFAS 
removal  percentages  were  plotted  as  a  function  of  PFAS  chain 
length  [the  sum  of  carbon  (including  branched),  ether  oxygen, 
and  sulfur  atoms]  (Figure  3b).  The  adsorbability  of  both  legacy 
and  emerging  PFASs  increased  with  increasing  chain  length. 
PFSAs  were  more  readily  removed  than  PFGAs  of  matching 
chain  length,  a  result  that  agrees  with  those  of  previous 
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Figure  3.  PFAS  adsorption  on  PAG  (a)  at  carbon  doses  of  30, 60,  and  100  mg/L  and  (b)  as  a  function  of  PFAS  chain  length.  The  PAG  contact  time 
in  GFR  water  was  1  k  Legacy  PFASs  were  spiked  at  ~1000  ng/L,  and  the  emerging  PFASs  were  at  ambient  concentrations.  Figures  show  average 
PFAS  removal  percentages,  and  error  bars  show  one  standard  deviation  of  replicate  experiments. 


PFECAs  exhibited  adsorbabilities  lower  than 
those  of  PFCAs  of  the  same  chain  length  (e.g.,  PFMOBA  < 
PFHxA),  suggesting  that  the  replacement  of  a  CFj  group  with 
an  ether  oxygen  atom  decreases  the  a£Enity  of  PFASs  for  PAC. 
However,  the  replacement  of  additional  CF2  groups  with  ether 
groups  resulted  in  small  or  negligible  affinity  changes  among 
the  studied  PFECAs  (e.g.,  PFMOBA  ~  PF02HxA,  PFPrOPrA 
-  PF030A).  Alternatively,  if  only  the  number  of  perfluorinated 
carbons  were  considered  as  a  basis  of  comparing  adsorbability, 
the  interpretation  would  be  different  In  that  case,  with  the 
same  number  of  perfluorinated  carbons,  PFCAs  have  an  affinity 
for  PAC  higher  than  that  of  monoether  PFECAs  (e.g.,  PFPeA  > 
PFMOBA)  but  an  affinity  lower  than  that  of  multi-ether 
PFECAs  (e.g.,  PFPeA  <  PF030A). 

To  the  best  of  our  knowledge,  this  is  the  first  paper  reporting 
the  behavior  of  recently  identified  PFECAs  in  water  treatment 
processes.  We  show  that  PFECAs  dominated  the  PFAS 
signature  in  a  drinking  water  source  downstream  of  a 
fluorochemical  manufacturer  and  that  PFECA  removal  by 
many  conventional  and  advanced  treatment  processes  was 
negligible.  Our  adsorption  data  further  show  that  PFPrOPrA 
(“GenX”)  is  less  adsorbable  than  PFOA,  which  it  is  replacing. 
Thus,  PFPrOPrA  presents  a  greater  drinking  water  treatment 
challenge  than  PFOA  does.  The  detection  of  potentially  high 
levels  of  PFECAs,  the  continued  presence  of  high  levels  of 
legacy  PFASs,  and  the  difficulty  of  effectively  removing  legacy 
PFASs  and  PFECAs  with  many  water  treatment  processes 
suggest  the  need  for  broader  discharge  control  and  contaminant 
monitoring. 
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Supporting  information 

Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Im 


Analytical  standards:  PFASs  studied  in  this  research  are  listed  in  Table  SI.  For  legacy  PFASs, 
native  and  isotopically  labeled  standards  were  purchased  from  Wellington  Laboratories 
(Guelph,  Ontario,  Canada).  Native  PFPrOPrA  was  purchased  from  Thermo  Fisher  Scientific 
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PFAS  concentrations  along  the  treatment  train  of  DWTP  C  were  analyzed  using  a  Waters 
Acquity  ultra  performance  liquid  chromatograph  interfaced  with  a  Waters  Quattro  Premier  XE 
triple  quadrupole  mass  spectrometer  (Waters,  Milford,  MA,  USA)  after  solid  phase  extraction. 
Method  details  are  described  elsewhere.'  The  QL  for  all  PFASs  with  analytical  standards  was 
0.2  ng/L,  and  peak  areas  were  recorded  for  PFECAs  without  standards. 


^substances  (PFASs)  detected  in  the  Cape  Fear  River  (CFR) 
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Table  S2.  Operational  conditions  of  DWTP  C  on  sampling  day  (August  18,  2014) 


Mobile  phase  A:  2  mM  ammonium  acetate  in  ultrapure  water  with  5%  methanol 
Mobile  phase  B:  2  mM  ammonium  acetate  in  acetonitrile  with  5%  ultrapure  water 


Table  S5.  MS  transitions  for  PFAS  Analysis 
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Figure  SI.  Molecular  structures  of  PFECAs  evaluated  in  this  study 


Cape  Fear  River  watershed 


Figure  S2.  Sampling  sites  in  the  Cape  Fear  River  watershed.  North  Carolina.  The  scale  is  for  the 

Cape  Fear  River  watershed  map. 


1000 


(-l/6u)  U0IJBJ1U90U00 


Figure  S3.  PFAS  concentration  distributions  in  the  CFR  watershed  at  three  drinking  water 
intakes.  Concentrations  less  than  quantitation  limits  were  considered  as  zero.  Upper  and  lower 
edges  of  a  box  represent  the  75*  and  25*  percentile,  respectively;  the  middle  line  represents  the 
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Figure  S5.  PFAS  adsorption  at  powdered  activated  carbon  doses  of  (a,  b)  30  mg/L,  (c,  d)  60  m] 
and  fe,  f)  100  mg/L.  Figures  show  average  PFAS  removal  percentages  of  duplicate  tests. 
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Sent: 

Thursday,  August  11,  2016  11:42  AM 

To: 

Mike  McGill 

Cc: 

Ben  Kearns 

Subject: 

RE;  Harvard  study  response  draft 

I  believe  Ben  has  found  a  couple  of  minor  detects 
detection,  still  would  be  considered  a  detection. 


in  the  2014  data  that  I  overlooked.  Although  minor  in 


From:  Mike  McGill 

Sent:  Thursday,  August  11,  2016  9:58  AM 
To:  Michael  Richardson;  Ben  Kearns 
Subject:  Harvard  study  response  draft 


Mike  and  Ben, 

Mike 


First,  it  is  importot  to  point  out  that  CFPUA  has  not  detected  the  chemicals  in  question  -  PFASs  -  since  2013 

■"  “"““"'s-  DuPont,  situnted  well  upstream  on  the  Cape  Fear  River  from  ’ 

ngton,  changed  thetr  use  of  the  chemicals  after  concerns  were  detailed  to  the  company  Almost  certainlv 
as  a  direct  result,  CFPUA  has  not  detected  PFASs  since  2013.  company.  Almost  certainly 

“’1*  f^noroalkyl  substances)  are  listed  by  U.S.  Environmental  Protection  Agency 
(EPA)  as  part  of  their  Unregulated  Contaminant  Monitoring  Rule  (UCMR  3)  published  in  2012  UCMA  3 

XTh  St^eC^  “““  ^  ““"y  «  a^d  to 

^  collected  on  the  contaminates  is  to  be  used  by  the  EPA  to  provide  a  basis 

for  fiiture  regulatory  actions  to  protect  public  health.  ^ 

As  stat^  earlier,  CFPUA  did  monitor  for  the  contaminates  and  found  PFSAs  present  in  the  finished  water 

I  rX  ■" “  20' 3-  -ntu  >«t  results  were  provided  to  the  EPA  as  required  under 

the  Rule.  Because  PFASs  were  not  regulated  by  the  EPA,  no  further  action  by  CFPUA  was  required. 

However,  ^  stated  earlier,  CFPUA  has  not  detected  PFASs  in  our  water  since  2013.  CFPUA  will  continue  to 
Kfy”  ">  “‘'*u**  uny  concerns  that  Zy 
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Ben  Kearns 


From: 

Sent: 

To: 

Subject: 


Ben  Kearns 

Thursday,  August  1 1,  2016  1 1:42  AM 

Michael  Richardson 

RE;  Harvard  study  response  draft 


The  onV  items  I  found  which  may  require  a  smail  adjustment  to  the  beiow  statement  is  the  foiiowing: 


Entry  Point  to  Distribution  Sample  at  SWTP  on  6/9/2014  -  PFHpA  -  0.012 
Entry  Point  to  Distribution  Sample  at  SWTP  on  9/8/2014  -  PFHpA  -  0  027 
o  (PFHpA  =  Perfluoroheptanoic  Acid) 

o  MRL  =  0.01  ug/L 


ug/L 

ug/L 


I  am  confirming  the  reason  for  the  sampling  that  took  place  in  2014  with  the  lab. 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wiimington,  NC  28403 

Office:  910-332-6577 

Cell;  910-398-4311 


From:  Mike  McGill 

Sent:  Thursday,  August  11,  2016  9:58  AM 
To:  Michael  Richardson;  Ben  Kearns 
Subject:  Harvard  study  response  draft 


Mike  and  Ben, 

h:.^S  as  .he  basis  for  fte  response  ,o  «,e 

Mike 


wta  if  20,3. 

Wilmington,  changed  their  use  of  the  chemiralQ  ft  ’  upstream  on  the  Cape  Fear  River  from 

as  a  direct  result,  CFPUA  has  not  detected  PFAsfs^^i^loTs.^  company.  Almost  certainly 


1 


and  perfluoroalkyl  substances)  are  listed  by  U.S.  Environmental  Protection  Agency 
(EPA)  as  part  of  their  Unregulated  Contaminant  Monitoring  Rule  (UCMR  3)  published  in  201 2  UCMA  3^ 

(?r  fidu.  reSaCIi  .0“  "jd,"'*  '» 


As  stated 
within  its 
the  Rule. 


earlier,  CFPUA  did  monitor  for  the  contaminates  and  found  PFSAs  present  in  the  finished  water 

rT  ^  amounts  in  2013.  The  test  results  were  provided  to  the  EPA  as  required  under 

Because  PFASs  were  not  regulated  by  the  EPA,  no  further  action  by  CFPUA  was  required. 


However,  as  stated  earlier,  CFPUA  has  not  detected  PFASs  in  our  water  since  2013 
provide  information  to  NC  DEQ  and  the  EPA  and  work  with  the  agencies  to  address 


CFPUA  will 
any  concerns 


continue  to 
that  they 
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Ben  Kearns 


From: 

Sent; 

To: 

Subject: 


Mike  McGill 

Thursday,  August  1 1,  2016  3:58  PM 
Ben  Kearns 

FW:  Harvard  study  response  draft 


I  changed  the  “very  minute”  phrasing  to  the  phrases  below.  Tell  me  if  you  likey. 

when  V'  in  question  -  PFASs  -  since  2014 

fr  ^  founts  just  over  the  detect  level.  DuPont,  situated  well  upstream  on  the  Cape  Fear  ’ 

om  1  mington,  changed  their  use  of  the  chemicals  after  concerns  were  detailed  to  the 
company.  Almost  certainly  as  a  direct  result,  CFPUA  has  not  detected  PFASs  since  2014. 

^“bstances)  are  listed  by  U.S.  Environmental  Protection  Agency 
(  A)  as  part  of  their  Unregulated  Contaminant  Monitoring  Rule  (UCMR  3)  published  in  20 1 2  I JCM  A  / 

«*fat::S^  reamed  a^dTe^ 

to”  Xr;  Lions  to“  "  •“  •“  ^ 

nrL™!”*  contaminates  and  found  only  one  type  within  the  family  of  PFASs 

p  esent  in  the  finished  water  within  its  system  in  amounts  just  over  the  detect  level  in  20H  The  test  results 

S  aefion  by  CFPuTrjt^“i^“”‘‘"  no 


However,  »  stated  earlier,  CFPUA  has  not  detected  PFASs  in  our  water  since  2014 
I^mrde  mformatton  to  NC  DEQ  and  the  EP  A  and  work  with  the  agencies  to  addresi 


CFPUA  will  continue  to 
any  concerns  that  they 
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Ben  Kearns 


From: 

Sent: 

To: 

Cc: 

Subject: 


Mike  McGill 

Friday,  August  12,  2016  8:12  AM 

Jim  Flechtner;  Michael  Richardson;  Ben  Kearns 

Kristi  Irick 

Harvard  study  response 


FYI,  Fox  News  picked  up  this  story  yesterday,  along  with  other  outlets, 
foisti.  I’ve  copied  you  because  you  could  get  calls.  Your  staff  is  more  than  welcome 


me. 


to  send  the  customers  to 


Mike 

wiS  fhi.'  ““  «'<=  in  question  -  PFASs  -  since  2014 

-‘““•“1  well  upsneam  on  ,L  0^/0^ 

comnanv  Almosr^n"’  chemicals  after  concerns  were  detailed  to  the 

company.  Almost  certainly  as  a  direct  result,  CFPUA  has  not  detected  PFASs  since  2014. 

Pol^uoroalkyl  and  perfluoroalkyl  substances)  are  listed  by  U.S.  Environmental  Protection  Apfnrv 
(  A)  as  part  of  their  Unregulated  Contaminant  Monitoring  Rule  (UCMR  3)  published  in  20 1 2  UCMA 

:SoTtS:t:  'it  dr^'“  regmaL  a^t^e^ 

for  future  regulatory  actions  to  pmt^  "eam  "  ">  «■'  ^PA  to  provide  a  basis 

As  stated  cmUct  CFPUA  did  monitor  for  the  contaminates  and  found  only  one  type  within  the  family  of  PFAC^ 
present  m  the  fintshed  water  within  its  system  in  amounts  just  over  the  defect  leSoi  4  TOe  teltsut 

S  acto  hy  CFp  Ja  "o 

However,  ^  stated  earlier,  CFPUA  has  not  detected  PFASs  in  our  water  since  2014.  CFPUA  will  continue  to 
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Ben  Kearns 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Detlef  Knappe  <  knappe@ncsu.edu  > 

Sunday,  September  18,  2016  12:06  PM 

Ben  Kearns;  Michael  Richardson;  Mick  Noland;  Chad  Ham;  Adam  Pickett 
Manuscript  on  perfluorinated  compounds  for  your  review 
ESTL_09 1  S.docx;  ESTL_SL091  S.docx 


Gentlemen, 

vLirr  »>=  manuscript  for  submission  to  Environmental 

d^ta  for  nerfl^mr  T  ’  a  7'""  “  “'September  26.  The  manuscript  includes  occurrence 

dafo  for  perfluorinated  compounds  from  each  of  your  treatment  plants  (raw  water  quality  data  for  all  three  and  process 
performance  data  and  finished  water  quality  for  Sweeney  in  Wilmington)  ’  ^ 

We  do  not  name  communities,  but  it  would  not  be  difficult  for  a  reader  to  figure  out  the  names  of  the  three 
communities.  Please  let  me  know  whether  you  have  any  comments  by  COB  on  9/23. 

Thank  you. 


Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

SrN?2°7695-79OT"‘'™'''°''' Englnaerin|  North  Carolina  State  University  Campus  Box  7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Ben  Kearns 


From: 

Ben  Kearns 

Sent: 

Sunday,  September  25,  2016  10:50  AM 

To: 

Detlef  Knappe 

Cc: 

Michael  Richardson 

Subject: 

Re:  Paper  draft 

Hey  Detlef, 

I  apologize  for  the  late  response.  This  week  has  been  interesting  with  Mike  packing  up  and  his  retirement  festivities. 
Yes,  we  would  be  grateful  if  you  added  us  as  co-authors.  I  do  not  have  any  comments  on  it  at  this  time. 

Regards, 

Ben  Kearns 

Sent  from  my  iPhone 

>  On  Sep  24,  2016,  at  8:03  PM,  Detlef  Knappe  <knappe@ncsu.edu>  wrote: 

> 

>  Hi  Ben  and  Mike, 

> 

>  I  hope  you  are  having  a  good  weekend.  Do  you  have  any  comments  and  interest  in  co-authorship  on  the  PFAS  paper  I 
sent  you? 

> 

>  Best, 

> 

>  Detlef 

> 

> 

>  - 

>  Detlef  Knappe 

>  Professor 

>  319-E  Mann  Hall 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering  North 

>  Carolina  State  University  Campus  Box  7908  Raleigh,  NC  27695-7908 

> 

>  Phone:  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail:  knappe@ncsu.edu 

>  Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Ben  Kearns 


From: 

Sent: 

To: 

Cc: 

Subject: 


Ben  Kearns 
Jill  Deaney 

FW:  Sweeney  sampling  schedule 


From:  Jill  Deaney 

Sent:  Monday,  October  24, 2016  3:57  PM 


To:  Allyson  Ridout  <Allyson.Ridout@cfpua 
Subject:  Sweeney  sampling  schedule 


•0rg>,  Crystal  Callahan  <Crystal.Callahan(®cfpua.org> 


monitoring  on  the  Sweeney  Post  (soecial)  for  EPA 
the  sampfe  ,n  September.  We  cap  add  this  to  the  sampling  schedule  at  the  next  sampling  meeting. 

Thanks 


Jill  Deaney 

Cape  Fear  Public  Utility  Authority 
Environmental  Management  Department 
Laboratory  Manager 
iill.deanev@cfDua.org 
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ceAnalytical 

irnKpaeMojcm 


Paca  Analytical  Servlcas,  LLC 
9800  KinceyAve.  Suite  100 
Huntersville.  NC  28078 
(704)875-9092 


SAMPLE  ANALYTE  COUNT 


Project:  Sweeney  Post-Special  EPA  537 

Pace  Project  No.:  92319027 


Lab  10  Sample  ID 


Method 


92319027001  Sweeney  WTP-Post  Clear  Well 


EPA  537 


Analytes 

Analysts  Reported  Laboratory 

WFH  8  PASI-0 


REPORT  OF  LABORATORY  ANALYSIS 

This  report  shall  not  be  reproduced,  except  in  full, 
without  the  written  consent  of  Pace  Analyticai  Services.  LLC. 
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ce  Analytical* 

wiw.litciltbf.am 


Ptct  Analytical  Scivicas,  I.I.C 
9800  KinceyAve.  Suite  100 
Huntersville,  NC  28078 
(704)875-9092 


PROJECT  NARRATIVE 


Project:  Sweeney  Post-Special  EPA  537 

Pace  Project  No.:  92319027 


Description:  537  Perfluorinated  Compounds 

Ciient:  Cape  Fear  Pubiic  Utility  Authority-Compliance 

Data:  November  17, 2016 


General  Information: 

M i:stodTS  £SmpTco^dZS«K^^^ 


Hold  Time: 

The  samples  were  analyzed  within  the  method  required  hold  times  with  any  exceptions  noted  below. 


Sample  Preparation: 

The  samples  were  prepared  In  accordance  with  EPA  537  with  any  exceptions  noted  below. 


Initial  Calibrations  (Including  MS  Tune  as  applicable): 

All  criteria  were  within  method  requirements  with  any  exceptions  noted  below. 

Continuing  Calibration; 

All  criteria  were  within  method  requirements  with  any  exceptions  noted  below. 


Surrogates: 

All  surrogates  were  within  QC  limits  with  any  exceptions  noted  below. 

Method  Blank: 

All  analytes  were  below  the  report  limit  in  the  method  blank,  where  applicable,  wHh  any  exceptkins  noted  below. 

Laboratory  Control  Spike: 

All  laboratory  control  spike  compounds  were  within  QC  limits  with  any  exceptions  noted  below. 

Matrix  Spikes  : 

All  percent  recoveries  and  relative  percent  differences  (RPDs)  were  within  acceptance  criteria  with  any  exceptions  noted  below 
QC  Batch:  331809 

(umiSO)  «<  tt„  siwMs)  3S2K30«m 

lo' 

•  Perfluorobutanesulfonlc  add 

•  PerRuoroheptanoic  add 

•  Perfluonohexanesulfcxiic  add 

•  Perfluorononanoic  add 

•  Perfluoroodanesulfonic  add 

•  Perfluoroodanolc  add 
•MSD  (Lab  ID;  1774828) 

•  Perfluorobutanesulfonlc  acid 

•  Perfluoroheplanoic  add 

•  Perfluorohexanesulfonic  add 

•  Perfluorononanoic  add 

•  Perfluoroodanesulfonic  add 


REPORT  OF  LABORATORY  ANALYSIS 

This  report  Shan  rxrt  be  reproduced,  except  in  foil, 
wtihout  the  written  consent  of  Pace  Analytical  Services  LLC 
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^ceAnalytical 

)nnr.pn>M9.oim 


Pact  Analytical  SaMces,  LLC 
9800  KmceyAve.  Suite  100 
Huntarevllle,  NC  28078 
(704)875-9092 


PROJECT  NARRATIVE 

Project  Sweeney  Post-Special  EPA  537 

Pace  Project  No,:  92319027 


Method:  EPA  537 

Description:  537  Perfluorinated  Compounds 

Client:  (^pe  Fear  Public  UtlRty  Authority-Compliance 

Date:  November  17,  2016 

QC  Batch:  331809 

A  matrix  spike  and/or  matrix  spike  duplicate  (MS/MSD)  were  performed  on  (he  following  sample(s):  35276305001 

M1  Matrix  spike  recovery  exceeded  QC  limits.  Batch  accepted  based  on  laboratory  control  sample  (LCS)  recovery 

•  Perfluorooctanoic  acid 

Additional  Comments: 

Analyte  Comments: 

QC  Batch:  331809 

E.  Analyte  concentration  exceeded  (he  calibration  range.  The  reported  result  Is  estimated 

•  MS  (Lab  ID:  1774827) 

•  Periluorohexanesulfonic  aad 

•  Perlluorooctanesulfonic  acid 

•  MSD  (Lab  ID:  1774828) 

•  Perfluorohexanesulfonic  acid 

•  Perlluorooctanesulfonic  add 

This  data  package  has  been  reviewed  for  quality  and  completeness  and  is  approved  for  release. 


REPORT  OF  LABORATORY  ANALYSIS 

This  report  shaP  not  be  leproducsd,  except  In  full, 
without  the  written  consent  of  Pace  Analytical  Services.  LLC, 
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Pac»  Analytical  Saivicas,  LLC 
9800  KinceyAve.  Suite  100 
HunleisviHe,  NC  28078 
(704)875-9092 


ANALYTICAL  RESULTS 


Project-  Sweeney  Post-Special  EPA  537 

Pace  Project  No.:  92319027 


11/08/16  15:38  Matrix:  Water 


Parameters 


537  Perfluorinated  Compounds 

Perfluorobutanesulfonic  add 
Perlluoroheptanolc  acid 
Perfluorohexanesulfonlc  acid 
Perfluorononanolc  acid 
Perfluorooctanesulfonic  acid 
Perfluorooctanolc  acid 
Surrogates 

Perfluorohexanoic  acid  (S) 
Perfluorodecanolc  acid  (S) 


Results 


Units 


Report  Limit  DF 


Prepared 


Analyzed 


CAS  No. 


Analytical  Method:  EPA  537  Preparation  Method:  EPA  537 


NO 

0.013 

NO 

NO 

NO 

0.013 

92 

107 


ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

% 

% 


0.090  1 

0,010  1 

0.030  1 

0.020  1 

0.040  1 

0.0020  1 

70-130  1 

70-130  1 


11/11/16  18:45 
11/11/16  18:45 
11/11/16  18:45 
11/11/16  18:45 
11/11/16  18:45 
11/11/16  18:45 


11/17/16  04:30 
11/17/18  04:30 
11/17/16  04:30 
11/17/16  04:30 
11/17/16  04:30 
11/17/16  04:30 


11/11/16  18:45  11/17/16  04:30 
11/11/16  18:45  11/17/16  04:30 


375-73-5 

375-85-9 

355-46-4 

375-95-1 

1763-23-1 

335-67-1 


Qual 


Date.  11/17/2016  07:53  PM 


REPORT  OF  LABORATORY  ANALYSIS 

This  report  shall  not  be  reproduced,  except  in  full, 
without  the  written  consent  of  Pace  Analytical  Services,  LLC. 
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Ben  Kearns 


From: 

Detlef  Knappe  < knappe@ncsu.edu > 

Sent: 

Thursday,  March  2,  2017  2:57  PM 

To: 

Ben  Kearns 

Cc: 

Jill  Deaney 

Subject: 

Re:  Perfluorinated  chemicals  in  the  Cape  Fear  River 

Ben, 

My  schedule  is  quite  flexible  on  Monday  morning  and  again  after  3  pm.  It  is  our  spring  break  :) 
Best, 

Detlef 


On  3/2/17  1:28  PM,  Ben  Kearns  wrote: 

>  Hello  Detlef, 

> 

>  I  would  love  to  discuss  these  compounds  next  week.  I  am  available  Monday/Tuesday  throughout  the  day,  Thursday 
before  noon,  and  Friday  noon  till  5pm.  Please  let  me  know  what  date/time  works  best  for  you  and  we  will  set  up  a  call. 

>  Regards, 

> 

> 

>  Ben  Kearns 

>  Surface  Water  Operations  Supervisor 

>  CFPUA  Sweeney  WTP 

>  235  Government  Center  Drive 

>  Wilmington,  NC  28403 

>  Office:  910-332-6577 
>Cell:  910-398-4311 

> 

> 

>  — Original  Message — 

>  From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

>  Sent:  Thursday,  March  02,  2017  8:13  AM 

>  To:  Ben  Kearns  <Ben.KeeU'ns@cfpua,org> 

>  Subject:  Perfluorinated  chemicals  in  the  Cape  Fear  River 

> 

>  Hi  Ben, 

> 

>  We  keep  finding  very  high  levels  of  perfluorinated  chemicals  in  the  Cape  Fear  River  downstream  of  the  Chemours 
plant,  and  their  concentrations  remain  high  as  they  travel  downstream  to  your  intake.  Also,  these  chemicals  pass 
untouched  through  Sweeney.  Do  you  have  some  time  next  week  to  discuss? 

> 

>  Best, 

> 

>  Detlef 
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> 


> 

>  - 

>  Detlef  Knappe 

>  Professor 

>  319-E  Mann  Hall 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering  North 

>  Carolina  State  University  Campus  Box  7908  Raleigh,  NC  27695-7908 

> 

>  Phone:  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail:  knappe@ncsu.edu 

>  Web  page:  http://knappelab.wordpress.ncsu.edu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Ben  Kearns 


From: 

Sent: 

To: 

Cc: 

Subject: 


Jill  Deaney 

Monday,  March  06,  2017  10:05  AM 
Ben  Kearns 

Jill  Deaney;  Allyson  Ridout;  Adam  Poore 

RE:  Perfluorinated  chemicals  in  the  Cape  Fear  River 


Ben, 

Below  is  a  summary  of  our  detects  for  the  Perfluorinated  compounds  which  were  analyzed  using  EPA  method  537. 

The  first  four  samples  were  included  in  our  UCMR3  monitoring. 

Based  on  our  results,  in  October  2016  we  decided  to  begin  special  sampling  on  the  Post  CW  with  the  first  sample  scheduled 
for  November  2016  and  then  annually  in  September  which  was  the  month  the  results  were  the  highest. 

We  have  not  tested  our  raw  water  to  see  if  We  have  any  removal  so  we  could  add  the  raw  site  to  our  annual  sample. 


Sample 

date 

Sample 

location 

Perfluoroheptanoic  Acid 
(PFHpA)(Mg/L) 

Perfluorooctanoic  acid 
(PFOA)(Mg/L) 

12/5/2013 

Post  CW 

0.014 

ND 

3/11/2014 

Post  CW 

ND 

ND 

6/9/2014 

Post  CW 

0.012 

ND 

9/8/2014 

Post  CW 

0.027 

ND 

11/8/2016 

Post  CW 

0.013 

_ _ 

Next  test  scheduled  for  Post  CW  for  September  2017. 

Jill 

— Original  Message — 

From:  Ben  Kearns 

Sent:  Monday,  March  06,  2017  9:20  AM 
To:  Jill  Deaney  <Jill.Deaney@>cfpua.org> 

Subject:  RE:  Perfluorinated  chemicals  in  the  Cape  Fear  River 

No  worries. 
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I  wanted  to  simply  make  the  opportunity  available  to  you  if  you  had  questions  you  would  like  to  ask  Dr.  Knappe.  If  you  have 
any  questions  feel  free  to  forward  them  to  me  and  I  will  be  sure  and  ask  him.  I  thought  that  between  the  two  of  us  we  could 
make  it  a  very  productive  and  insightful  conversation  regarding  these  contaminants  of  emerging  concern. 


Ben  Kearns 

Surface  Water  Operations  Supervisor 
CFPUA  Sweeney  WTP 
235  Government  Center  Drive 
Wilmington,  NC  28403 
Office:  910-332-6577 
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Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Important 
Drinking  Water  Contaminants  in  the  Cape  Fear  River  Watershed  of 
North  Carolina 
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MSTRACTi  Long-chain  per-  and  polyfluoroalkjd  substances  poInt  s' — ^  -  — - 

(PFASs)  are  being  replaced  by  short-chain  PFASs  and  non-point  A  *  ■■■*■  Ug?cyPFASs 

fluorinated  alternatives.  For  ten  legacy  PFASs  and  seven  sources  \#  »  ■ 

recently  discovered  perfluoroalkyl  ether  carboxylic  adds  \  c 

(PFECAs),  we  report  (l)  their  occurrence  in  the  Cape  Fear  /'  - 

River  (CFR)  watershed,  (2)  their  fete  in  water  treatment  ,  F  too  «o  «»  soo 

processes,  and  (3)  Aeir  adsorbability  on  powdered  activated  J^^JWConcentration  (ng/L) 

carbon  (PAC).  In  die  headwater  region  of  the  CFR  basin,  ^  ^  ^  ^ 

PFECAs  were  not  detected  in  taw  water  of  a  drinking  water  *  I  M  ”  Fluorochemlcal^ 

treatment  plant  (DWTP),  but  concentrations  of  legacy  PFASs  ^  ^  Manufacturer 

were  ^gh.  The  U.S.  Environmental  Protection  Agency’s  "•’'OPrAl'GenX') 
lifetime  health  advisory  level  (70  ng/L)  for  perfluorooctane- 

wlfot^add  ^d  perfuoro^oic  add  (PFOA)  was  exceeded  on  57  of  127  sampling  days.  In  raw  water  of  a  DWTP 
doM^^  of  a  PFAS  nmufechw,  die  mean  concentration  of  perfluoro-2-ptopoiypto^ic  add  (PFPrOPiA)  a  replacement 
^  PFECAs  were  detected,  with  thLSdSXSSfo  pSk’^S^Ts 

The**aSr2bS^fWAS  P  AT^'  ^  coagulation,  oaonaBon,  bfoflhration,  aJSnfeSn  was  negligible. 

Tte  adwr^jh^  of  PF^s  on  PAC  mcreased  with  increasing  chain  length.  Replacing  one  CB^  group  with  an  ether^en 
decreased  the  affimty  of  PFASs  for  PAC,  while  replacing  additional  CFj  groups  did  not  lead  to  aflfeiity  ch^ges!^ 
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■  INTRODUCTION 

Per-  and  polyfluoroalkyl  substances  (PFASs)  are  extensively 
used  in  the  production  of  plastics,  water/stain  repellents, 
firefighting  foams,  and  food-contad  paper  coatings.  The 
widespread  occurrence  of  PFASs  in  drinking  water  sources  is 
dosely  related  to  the  presence  of  sources  such  as  industrial 
sites,  military  fire  training  areas,  dvilian  airports,  and  waste- 
water  treatment  plants.'  UntU  2000,  long-chain  perfluoroalkyl 
sulfonic  adds  [C,Fj,„,S03H;  n  >  6  (PFSAs)]  and  perfluoro¬ 
alkyl  carboxylic  adds  [C„Fj,,.COOH;  n>7  (PFCAs)]  were 
predominantly  used.^  Accumulating  evidence  about  the 
ecological  persistence  and  human  health  efiects  assodated 
with  closure  to  long-chain  PFASs*’"  has  led  to  an  increased 
level  of  regulatory  attention.  Recently,  the  U.S.  Environmental 
Protection  Agency  (USEPA)  established  a  lifetime  health 
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advisory  level  (HAL)  of  70  ng/L  for  the  sum  of 
perfluorooctanoic  add  (PFOA)^  and  perfluoibddanesulfonic 
add  (PFOS)  concentrations  in  drinking  water.***  Over  the  past 
decade,  production  of  long-chain  PFASs  has  declined  in  Europe 
and  North  America,  and  manufecturers  are  moving  toward 
short-chain  PFASs  and  fluorinated  alternatives. Som^) 
fluorinated  alternatives  were  recently  identified,*'"  but  others 
remain  unknown'*  because  they  are  either  proprietary  or 
manufecturing  byproducts. 
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Relating  total  PFAS  concentration  to  average  daily  streamflow 
(Figure  S4)  illustrated  a  general  trend  of  low  PFAS 
concentrations  at  high  flow,  and  high  concentrations  at  low 


I  '  -o - ' - -cr- - .u™ 

I  consistent  with  the  hypothesis  of  one  or  more  upstream 
ty  point  sources. 

In  community  B,  perfluorobutanoic  acid  (PFBA)  and 
perfluoropentanoic  acid  (PFPeA)  were  most  frequently 
detected  with  mean  concentrations  of  12  and  19  ng/L, 
respectively.  Mean  PFOA  and  PFOS  concentrations  were 
below  the  QI^,  and  the  maximum  sum  concentration  of  PFOA 
and  PFOS  was  59  ng/L.  Lower  PFAS  concentrations  in 
community  B  relative  to  community  A  can  be  explained  by  the 
absence  of  substantive  PFAS  sources  between  the  two 
communities,  dilution  by  tributaries,  and  the  buffering  effect 
of  Jordan  Lake,  a  large  reservoir  located  between  communities 
A  and  B. 


In  community  C  (downstream  of  a  PFAS  manufacturing 
site),  only  mean  concentrations  of  PFBA  and  PFPeA  were 
above  the  QLs.  The  relatively  low  concentrations  of  legacy 
PFASs  in  the  finished  drinking  water  of  community  C  are 
consistent  with  results  from  the  USEPA’s  third  unregulated 
contaminant  monitoring  rule  for  this  DWTP.^^  However,  high 
concentrations  of  PFPrOPtA  were  detected  (up  to  ~4S00  ng/ 
L).  The  averi^e  PFPrOPtA  concentration  (631  ng/L)  was 
approximately  8  times  the  average  summed  PFCA  and  PFSA 
concentrations  (79  ng/L).  Other  PFECAs  had  not  yet  been 
identified  at  the  time  of  analysis.  Similar  to  communities  A  and 
B,  the  highest  PFAS  concentrations  for  community  C  were  also 
observed  at  low  flow  (Figure  S4).  Stream  flow  data  were  used 
in  conjunction  with  PFPrOPrA  concentration  data  to 
determine  PFPrOPrA  mass  fluxes  at  the  intake  of  DWTP  C. 
Daily  PFPrOPrA  mass  fluxes  ranged  from  0.6  to  24  kg/day  with 
a  mean  of  5.9  1^/day. 

Fate  of  PFASs  in  Conventional  and  Advanced  Water 
Treatment  Processes.  To  investigate  whether  PFASs  can  be 
removed  from  impacted  source  water,  samples  from  DWTP  C 
were  collected  at  the  intake  and  after  each  treatment  step. 
Results  in  Figure  2  suggest  conventional  and  advanced 
treatment  processes  (co<^;ulation/flocculation/sedimentation, 
raw  and  settled  water  ozonation,  BAG  filtration,  and 
disinfection  by  medium-pressure  UV  lamps  and  free  chlorine) 
did  not  remove  legacy  PFASs,  consistent  with  previous 
studies.  The  data  fiuther  illustrate  that  no  mea$urabl£) 
PFBCA  removal  occurred  in  this  DWTP.  Concentrations  of^ 
some  PFCAs,  PFSAs,  PFMOPrA,  PFPrOPrA,  and  PFMOAA 
may  have  increased  after  ozonation,  possibly  because  of  die 
oxidation  of  precursor  compounds.  Disinfection  with 
medium-pressure-  UV  lamps  andfree  chlotine  (located  between 
the  BAG  effluent  and  the  finished  water)  may  have  decreased 
concentratons  of  PFMOAA,  PFMOPrA,  PFMOBA,  and 
|PFPrOPrAi^ut  only  to  a  limited  extent.  Small  concentotion 
changes  between  treatment  processes  may  abo  be  related  to 
temporal  changes  in  source  water  PFAS  concentrations  that 
occurred  in  the  time  frame  corresponding  to  the  hydraulic 
residence  time  of  the  DWTP. 

Results  in  Figure  2  further  illustrate  that  the  PFAS  signature 
of  the  August  2014  samples  was  similar  to  the  mean  PFAS 
signature  observed  during  the  2013  sampling  campaigns  shown 
in  Figure  1;  Le.,  PFPrOPtA  concentrations  (400-500  ng/L) 
greatly  exceeded  legacy  PFAS  concentrations.  Moreover,  three 
PFEGAs  (PFMOAA,  PF02HxA,  and  PF030A)  eriiibited  peak 
areas  2—113  times  greater  than  that  of  PFPrOPtA  (Figure  2b). 
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Figure  Z  Fate  of  (a)  legacy  PFASs  and  PFPrOPrA  and  (b)  PFECAs 
through  a  full-scale  water  treatment  plant  Because  authentic  standards 
were  not  available  for  PFECAs  other  than  PFPrOPtA,  chromato¬ 
graphic  peak  area  counts  are  shown  in  panel  b.  PFPrOPrA  data  are 
shown  in  both  panels  and  highlighted  with  dashed  ovals  for  reference. 
Compounds  with  concentrations  below  the  QLs  were  not  plotted. 


The  existence  of  high  levels  of  emerging  PFASs  suggests  a  need^^ 
for  their  incorporation  into  routine  monitoring.  V, 

Adsorption  of  PEaSs  by  PAC.  PAG  can  effectively  remove  J 
long-chain  PFGAs  and  PFSAs,  but  its  effectiveness  decreases  S 
with  decreasing  PFAS  chain  length.^'*'^*'^*’  It  is  unclear,  f 
however,  how  the  presence  of  ether  group(s)  in  PFEGAs 
impacts  adsorbability.  After  a  contact  time  of  1  h,  a  PAG  dose 
of  100  mg/L  achieved  >80%  removal  of  legacy  PFGAs  with 
total  carbon  chain  lengths  of  >7.  At  the  same  PAG  dose, 
removals  were  95%  for  PFCMDA  and  54%  for  PF030A,  but 
<40%  for  other  PFEGAs.  Detailed  removal  percentage  data  as  a 
function  of  PAG  contact  time  are  shown  in  Figure  S5.  There 
was  no  meaningful  removal  of  PFMOBA  or  PFMOPrA,  and  the 
variability  shown  in  Figure  S5  is  mort  likely  associated  with 
analytical  variability.  PFMOAA  could  not  be  quantified  1^  the 
analytical  method  used  for  these  eiq>eriments,-  however,  on  the 
basis  of  the  observations  that  PFAS  adsorption  decreases  with 
idea-easing  carbon  chain  length  and  that  PFEGAs  with  one  or 
two  more  carbon  atoms  than  PFMOAA  (i.e.,  PFMOPrA  and 
PFMOBA)  exhibited  negligibie  removal  (Figure  3),  it  is 
expected  that  PFMOAA  adsorption  is  also  negdigible  under 
the  tested  conditions. 

To  compare  the  aflSnity  of  different  PFASs  for  PAG,  PFAS 
removal  percentages  were  plotted  as  a  function  of  PFAS  chain 
length  [the  sum  of  carbon  (including  branched),  ether  oxygen, 
and  sulfur  atoms]  (Figure  3b).  The  adsorbability  of  both  legacy 
and  emerging  PFASs  increased  with  increasing  chain  length. 
PFSAs  were  more  readily  removed  than  PFGAs  of  matching.  M 
chain  length,  a  result  that  agrees  with  those 


of  previous!^ 
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Ben  Kearns 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Ben  Kearns 

Tuesday,  March  28,  2017  8:39  PM 
Jill  Deaney 

FW:  Water  Research  Foundation  RFP  -  Bromide  and  iodide 
RFP_4711.pdf 


Hey  Jill, 


Please  take  a  look  at  this  and  let  me  know  it  this  is  feasible  for  EMD  staff  to  assist  with.  I  will  be  reviewing  the  request 

and  filtering  it  through  the  proper  channels  prior  to  agreement  due  to  the  current  nature  of  the  research  request 
climate. 

Thank  you! 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

23S  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


— Original  Message — 

From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

Sent:  Tuesday,  March  28,  2017  8:05  PM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 

Subject:  Water  Research  Foundation  RFP  -  Bromide  and  iodide 

Hi  Ben, 

I  am  part  of  a  team  that  is  developing  a  proposal  in  response  to  the  attached  RFP  entitled  "Occurrence  of  bromide  and 
iodide  in  water  supplies" 

We  are  currently  recruiting  utility  participants  for  this  study,  in  which  we  will  be  documenting  bromide^ntf  iodide  levels 
in  drinking  water  sources  across  the  US.  We  also  plan  to  link  the  levels  of  bromide  and  iodide  to  disinfection  byproduct 
formation. 

We  will  be  collecting  samples  on  a  quarterly  basis  for  one  year.  Would  you  be  willing  to  collect  such  samples  and  send 
them  to  the  research  team  at  the  time  you  are  collecting  quarterly  DBP  compliance  samples? 

I  am  happy  to  provide  more  details.  Sweeney  participated  in  such  an  effort  about  15  years  ago.  It  would  be  a  great 
opportunity  to  compare  current  levels  to  those  found  in  the  past. 

Please  let  me  know  your  thoughts. 


1 


Best, 


Detlef 


Detlef  Knappe 
Professor 


319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State 
Raleigh,  NC  27695-7908 


University  Campus  Box  7908 


Phone;  919-515-8791 

Fax;  919-515-7908 

E-mail;  l<nappe@ncsu.edu 

Web  page;  http;//knappelab.wordpress.ncsu.edu/ 
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Ben  Kearns 


From: 

Sent: 

Cc: 

Subject: 

Attachments: 


Ben  Kearns 

, _ ^Thursday,  April  13,  2017  9:19  AM 

Jim  Flechtner;  Frank  Styers;  Carel  Vandermeyden;  Jim  Tayson;  Elizabeth  Severt;  William 
Roy,  Craig  Wilson;  Allyson  Ridout;  Overby,  Tommy  D;  'heidi.cox@ncdenr.gov';  Steve 
Mongeau;  Gary  McSmith;  Mike  McGill;  Justin  Maurice;  Eric  Hatcher;  Beth  Eckert;  Rebecca 
Cramer;  Maggie  Butler;  Phil  Brower 

John  Malone  (John.Malone@cfpua.org);  Jacqueline  Valade;  Kevin  Denson;  Ken  Vogt 
Water  Team  Meeting  PFOS/PFOA  Presentation  by  Detlef  Knappe 
^  14D  and  PFAS  Fate.docx 


Hello  All, 

I  have  been  approached  by  Detlef  Knappe  with  NC  State  regarding  legacy  and  emerging  PFAS  compounds  in  our  raw 
water  and  their  fate  once  they  have  passed  through  the  Sweeney  WTP  treatment  regime.  Due  to  their  persistent  nature 
and  potential  concentrations  in  our  source  water,  there  is  a  strong  desire  to  identify  the  PFAS  compounds,  their 
concentrations,  and  their  fate  in  our  treatment  plants  through  a  coordinated  sampling  effort  with  Detlef  s  lab.  I  have 
attached  a  short  proposal  outlining  the  project  scope  and  desired  sampling  for  the  group  to  review.  The  scope  of  this 
project  is  such  that  thorough  vetting  and  buy-in  from  all  Authority  levels  would  be  best  before  anything  moves  forward. 

Detlef  and  a  colleague  who  specialize  in  the  study  of  these  PFAS  compounds  have  been  invited  to  come  to  the  next 
Water  Team  Meeting  on  Wednesday,  April  19*^  at  1:00pm  to  give  a  short  presentation  for  the  group.  I  felt  this  would 
be  a  great  opportunity  for  all  parties  involved  to  discuss  the  nature  of  these  compounds,  their  source(s),  and  what 
options  we  have  as  a  utility  for  removal  with  subject  matter  experts.  I  believe  that  as  a  progressive  leader  amongst  the 
utilities  in  the  area,  our  path  forward  regarding  these  PFAS  compounds  should  be  a  collective  decision  made  with  the 
health  and  safety  of  our  customers  in  mind. 


I  hope  that  all  who  are  on  this  e-mail  can  attend  and  feel  free  to  contact  me  with  questions  if  you  cannot  attend. 


Best  Regards, 


lUJih^  HicQil  qUJ  aMckxL 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 
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did  wan°to  forwarded  it  to 

There  Is  definitely  an  interest  ’  ' '°°  '''®™  ew  whi^  o'  ™'"  “"“rn  is 

--o-hestatdsdfwnetdetSr;:^^^^^^ 

'°°''  '»  «-■"*  vee  on  Wednesday  “ 

Best, 


Ben  Kearns 

Jretg^rN^Sor  “"■''' 

0«ce:  910-332^577 
Ce//;  910-398-4311 


--■Original  Message _ 

^o-  Ben  Kearns  <Ben 

5“hiect:WatetReseatcSd«ir;^  3 

Hi  Ben.  '  “™n.ide  and  iodide 


1 


We  will  be  collecting  samples  on  a  quarterly  basis  for  one  year.  Would  you  be  willing  to  collect  such  samples  and  send 
them  to  the  research  team  at  the  time  you  are  collecting  quarterly  DBP  compliance  samples? 

I  am  happy  to  provide  more  details.  Sweeney  participated  in  such  an  effort  about  15  years  ago.  It  would  be  a  great 
opportunity  to  compare  current  levels  to  those  found  in  the  past. 

Please  let  me  know  your  thoughts. 

Best, 

Detlef 

P.S.  Did  you  get  my  proposal  I  sent  late  last  night? 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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NC  STATE  UNIVERSITY 


Perfluoroalkyl  acids  are  organic 

compounds  in  which  all  C-H  bonds  are 
replaced  with  C-F  bonds. 


LL. 


Long-chain  PFASs  have 
long  half-lives  in  humans 
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To  protect  the  public  from  adverse  health 
effects,  health  based  guidelines  have  been 


Are  PFASs  a  concern  in  US 

drinking  water? 
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Perfluorooctanesulfonic  acid  (PFOS)  40  _ _ 

Samples  collected  from  January  2013  -  December  2015 
Public  Water  Systems  (PWSs)  serving  >10,000  people 


At  first  glance,  UCMR3  data  suggest 

low  PFAS  detection  frequency 
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UCMR3  Data  for  North  Carolina:  PFAS  detection 

frequency  higher  than  for  entire  US 
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PFAS  detects:  43  samples  (3.3%)  from  20  PWSs  (13.2%) 

Of  samples  with  PFAS  detects:  79%  derived  from  surface  water 
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Strynar  et  al.  ES&T  (2015) 


Two  series  of  PFECAs  were  recently 
discovered  in  the  Cape  Fear  River 
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Cape  Fear  River  Basin 
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Cape  Fear  river  basin 


Sampling  Protocol 
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•  Storage  at  room  temperature 

•  Analysis  within  7  days  of  sample  collection 


PFAS  Analytical  Method 
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Limit  of  quantitation  was  10  ng/L  for  all 
except  CIO  and  PFOS  (25  ng/L) 


PFAS  Occurrence  in  the  CFR  Watershed 
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No  measurable  PFAS  removal  by 
conventional  and  advanced  treatment 


Recently  discovered  perfluoroalkyl  ether  carboxylic 
acids  occur  at  substantially  higher  concentrations 

than  traditional  PFASs  and  GenX 
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PFECAs:  Native  levels 

PFCAs  and  PFSAs:  Spiked  at  1000  ng/L 


Adsorbability  of  PFASs  varies  greatly.  The  PFECAs 
that  were  present  at  the  highest  concentrations 


SOid 


%  leAouiaj  svjd 


PFAS  adsorbability; 
PFSA>PFCA>PFECA 


g  s  i 


1/S«»00l  io 


asop  3Vd  B  IB  leAouiaj  SVJ  J 


Urban  Water  Cycle 


Identify  residence  times/water  ages  at  suitable  sampling  points 
to  trace  a  parcel  of  water  through  the  water/wastewater  system 
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and  PFASs  with  biosolids 

Measure  1 ,4-dioxane  and  PFAS  concentrations  in  aqueous  and 
solid  phases  of  biosolids.  Determine  partition  coefficients. 


Target  Audiences  for  Results 
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Expand  scope  of  current  1 ,4-dioxane  working  group 
to  start  looking  at  possibilities  for  controlling  PFAS 
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Ben  Kearns  at  participating  utilities 


Ben  Kearns 


From: 

Sent: 

To: 

Subject: 


Detlef  Knappe  <  knappe@ncsu.edu  > 
Saturday,  April  22,  2017  10:22  AM 
Ben  Kearns 
GenX  Toxicity 


Hi  Ben, 


I  found  the  following  abstract  about  GenX  toxicity,  which  purports  that  GenX  is  more  toxic  than  PFOA  GenX 

Bninswick,  and  Pender  greatly  exceed  the  current  health  advisory  level  for 
th^C  *  important  that  we  push  to  dramatically  reduce  inputs  of  GenX  and  similar  compounds  into 


^e  work  described  below  comes  from  one  of  the  top  PFAS  research  groups  in  the  world  (Ian  Cousins  at 
Stockholm  Umversity  m  Sweden). 

Detlef 


Comparing  the  potency  in  vivo  of  PFAS  alternatives  and  their  predecessors 


Gomis  Ferreira,  Melissa  Ines 
Vestergren,  Robin 
Borg,  Daniel 
Cousins,  Ian  T. 

(English)Manuscript  (preprint)  (Other  academic) 

Abstract  [en] 


~  concentrations  also  indicated  that  some  PFAS  alternatives  may  have  a  higher  toxic  ootencv  than  their 

administere'n  ^  for  differences  in  toxicokinetics.  For  PFOS  and  perfluorobutane  sulfonic  acid  (PFBS)  the  conversion  from 

of  PFBS  Sg  too  low ToTow  not  change  the  toxicity  ranking  which,  however,  could  be  due  to  the  internal  dose 

substitution  f  '"^Jstrates  the  importance  of  taking  toxicokinetics/internal  dose  into  account  in 

Dstitution  of  hazardous  chemicals  for  independent  evaluation  of  bioaccumulation  and  toxicity  criteria. 


Keyword 


PFOS,  PFOA,  PFAS  aiternatives,  toxicokinetic  model,  potency,  toxicity 
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Ben  Kearns 


From:  Beth  Eckert 

Sent:  Thursday,  April  27, 2017  11:50  AM 

To:  Frank  Styers;  Ben  Kearns;  Jill  Deaney;  John  Malone;  Allyson  Ridout;  Adam  Poore 

Subject:  FW:  Npdes  permitted 

Attachments:  NC0003573  Ownership  Change.pdf;  Ownership  Change  2015.docx;  Cover  Ltr  2015.docx; 

3573-fact  sheet-201 1.pdf 


Due  to  our  interest  in  the  discharge  form  Chemora.  I  asked  Jim  Gregson  if  I  could  get  a  copy  of  their  permit  and  info. 
Attached  is  their  information  that  he  provided. 

— Original  Message — 

From:  Gregson,  Jim  [mailto:jim.gregson@ncdenr.gov] 

Sent:  Thursday,  April  27,  2017  11:10  AM 
To:  Beth  Eckert  <Beth.Eckert@cfpua.org> 

Subject:  RE:  Npdes  permitted 


Jim  Gregson 
Regional  Supervisor 

Water  Quality  Regional  Operations  Section  Division  of  Water  Resources  Department  of  Environmental  Quality 

910.796.7215  Reception  Desk 
910.796.7386  Direct 
910.350.2004  Fax 
Jim.gregson@ncdenr.gov 

Wilmington  Regional  Office 
127  Cardinal  Drive  Ext 
Wilmington,  NC  28405 


Email  correspondence  to  and  from  this  address  is  subject  to  the  North  Carolina  Public  Records  Law  and  may  be  disclosed 
to  third  parties. 

— Original  Message — 

From:  Beth  Eckert  [mailto:Beth.Eckert@cfpua.org] 

Sent:  Wednesday,  April  26,  2017  8:24  AM 
To:  Gregson,  Jim  <jim.gregson@ncdenr.gov> 

Subject:  Npdes  permitted 

Hey  Jim 

There  is  a  manufacturing  plant,  Chemora,  that  discharges  via  NPDES  permit  into  the  cape  fear  river  between  here  and 
Fayetteville.  Is  this  group  in  your  area  and  if  so  can  I  get  a  copy  of  there  permit? 

Beth  Eckert 
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Ben  Kearns 

From: 

Frank  Styers 

Sent: 

Monday,  May  1,  2017  2:12  PM 

To: 

Ben  Kearns 

Cc: 

John  Malone;  Beth  Eckert 

Subject: 

RE:  perfluoroalkyl  substances  project 

Ben, 

Once  you  receive  the  additional  information  requested  from  Detlef,  I  would  like  to  meet  with  you,  Beth  and  John  to 
review  it.  I'll  be  happy  to  schedule  the  meeting  if  you  will  let  me  know  when  you  have  the  information. 

Thanks 

From:  Ben  Kearns 

Sent:  Monday,  May  01,  2017  11:07  AM 
To:  Frank  Styers  <Frank.Styers@cfpua.org> 

Subject:  FW:  perfluoroalkyl  substances  project 

Hey  Frank, 

I  just  wanted  to  keep  you  up  to  date  on  the  progress  of  the  PFOS/PFOA  Research  Request  from  Detlef  Knappe.  I  sent 
him  the  below  request  for  additional  information  as  we  discussed  in  Water  Team.  Once  this  information  has  been 
furnished,  I  will  forward  it  on  to  the  executive  team  and  set  up  a  meeting  to  determine  what  level  of  participation  we 
are  willing  to  provide. 

Til  keep  you  updated  on  any  developments  as  I  receive  them. 

Best, 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington.  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


From:  Ben  Kearns 

Sent:  Tuesday,  April  25,  2017  9:59  AM 
To:  'Detlef  Knappe'  <knappe@ncsu.edu> 

Subject:  RE:  perfluoroalkyl  substances  and  UCMR3 

Hey  Detlef, 
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Ben  Kearns 

From: 

Ben  Kearns 

Sent: 

Tuesday,  May  16,  2017  10:31  AM 

To: 

Beth  Eckert 

Cc: 

John  Malone  (John.Malone@cfpua.org) 

Subject: 

FW:  Fwd:  GenX  in  the  Cape  Fear  River  watershed 

Hey  Beth, 

The  below  was  sent  to  me  by  Detlef  regarding  inquiry  from  a  Wilmington  StarNews  reporter,  Vaughn  Hagerty.  His 
questions  are  aimed  at  the  PFAS  study  Detlef  presented  on  in  the  water  team  meeting.  I  do  not  feel  that  we  have  an 
obligation  to  answer  any  questions  of  his  at  this  time  due  to  the  fact  that  it  was  Detlefs  research,  but  having  a 
discussion  regarding  what  response  we  may  need  to  provide  to  a  news  story  would  be  prudent. 

Thank  you. 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


From:  Detlef  Knapoetmailtorknappe^csu.edu] 


nappe@ncsu. 
:10  PM 


Sent:  Monday^^y  15,  2017  6:10  PM 
To:  Ben  Kearns<BgTrKearns@tfpua:6rgr 
Subject:  Fwd:  Fwd:  GenX  in  the  Cape  Fear  River  watershed 


Ben, 

Please  see  below. 
Detlef 


My  name  is  Vaughn  Hagerty.  I'm  a  journalist  working  on  a  story  about  PFASs,  including  GenX,  in  some 
dnnking  water  systems  in  New  Hanover  and  Brunswick  counties.  The  story  is  for  the  Wilmington  StarNews. 

I  came  across  "Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Important  Drinking  Water  Contaminants  in 
me  Cape  Fear  River  Watershed  of  North  Carolina"  and  was  hoping  you  could  help  provide  some  important 
information  and  clarification  for  the  article. 

My  initial  questions  are: 
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The  paper  labels  the  water  treatment  plants  as  A,  B,  C,  and  identifies  a  "fluorochemical  manufacturer"  upstream 
fi’om  C.  Is  treatment  plant  C  the  Cape  Fear  Public  Utility  Authority  and  is  the  manufacturer  the  Chemours 
(formerly  DuPont)  plant  in  Fayetteville?  And  your  sampling  took  place  in  2013? 

I  may  be  misreading  but  the  paper  also  seems  to  state  that  treatment  plant  C's  filtration  was  ineffective  at 
removing  GenX,  or  might  have  actually  increased  the  concentration  somehow?  And  the  finished  water  (fig.  2a) 
contained  levels  of  GenX  similar  to  that  of  raw  water?  Is  all  of  that  correct? 

Has  any  subsequent  sampling  and  testing  occurred?  If  so,  could  you  elaborate  on  it  or  point  me  to  someone  who 
can?  Is  there  any  reason  to  believe  that  GenX  either  is  or  isn't  still  present  in  water  from  the  Cape  Fear 
downstream  from  the  DuPont  plant? 

What  does  all  this  mean  for  people  in  the  commimity  served  by  C?  Are  the  state  or  federal  governments  looking 
into  this  at  all? 

Can  you  speak  at  all  about  any  potential  health  concerns?  The  searches  I've  done  so  far  indicate  that  while  the 
amount  of  research  available  on  the  potential  health  risks  of  GenX  is  small,  at  least  some  of  it  suggests  it  may 
have  problems  similar  to  that  posed  by  PFOA.  Can  you  address  that  or  point  me  to  someone  who  can? 

Are  you  aware  of  any  pictures  that  might  have  been  taken  during  the  sample  gathering  or  other  parts  of  the 
process  that  we  might  be  able  to  publish?  I'm  looking  for  ways  to  illustrate  the  story. 

Is  there  anyone  else  in  North  Carolina  (or  elsewhere)  I  should  be  speaking  with  about  this? 

I  would  sincerely  appreciate  any  time  you  could  spare  to  help  me  get  this  information.  Let  me  know  if  there's 
anything  else  I  could  provide  that  would  facilitate  that. 

Regards, 

Vaughn  Hagerty 
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John  Malone 


From: 

Sent: 

To: 


Ben  Kearns 

Thursday,  April  20,  2017  8:30  AM 

Kevin  Densoni^^lySj^idoIir^  M})  , 

FW:  Water  Tea^^^Ss^Presentation  attached 

PFAS_Wilmington_041917.pdf  ,  X 

_ 

emerging  contarnir,at«  of  pfS/pVoa  &  rt'"!!  '° flPestions  on  the 

share  with  those  staff  who  you  feel  wouVbeLr  V«terday  and  feel  free  to 

Best, 


Cc: 

Subject: 

Attachments: 


-Hello  All, 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


. Original  Message-— 

From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 
Sent:  Wednesday,  April  19,  2017  2:52  PM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 

Subject:  Presentation  attached 

Hi  Ben, 

Please  see  attached.  Feel  free  to  share  with  your  staff. 
Thank  you, 

Detlef 


)etlef  Knappe 

rofessor 

19-E  Mann  Hall 
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Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax;  919-515-7908 
E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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TO; 

FROM. 

SUBJECT. 

DATE: 


Ben  Kearns 
Detlef  Knappe 

Fate  of  1 ,4-dioxane  and  perfluoroalkvl  substanccac  rpPAQe^  -u 

April  12,  2017  ^  osiances  (HFASs)  in  the  urban  water  cycle 


STSg ',^1™? ^  PerfIuoroalk),l  substances  (PFASs)  in  the  urban  water  cycle 

(1)  The  Sweeney  water  treatment  plant 
/S  drinking  water  distribution  system 

(3)  W  mington  s  sewage  collection  system 
- j — jy  Wilmington’s  wastewater  treatment  plant 

Audience: 

contaminants  ttiat '^Jfat  ^evS  tevds*in1he?lM  associated  with  emerging 
intake.  This  information  can  be  useful  in  efforts  to  ^  drinking  water 

of  Wilmington’s  drinking  water  intake.  ^  *  mdustnal  sources  of  pollution  upstream 

corrlrol  scurces  of  polMor,  ma,  an£t  dowostiwImlSciS'lS  ^  •“ 

b^ oil^rrisr  11'  arai  ds 

product  precursor,  1,4-dioxane  a  likely  human  carrinoni^^  ?  of  concern  are  bromide,  a  disinfection  by- 
are  associated  with  a  variety  of  advSse  hearth  ouSTmS  •  ®"‘^P®^‘^oroalkyl  substances  (PFASs)  that 
on  PFASs  and  1,4-dioxane\e  USEPA^rSIltly  e^b^shS  a  proposed  study  will  focus 

perfluorooctanoic  acid  (PFOA)  and  perfluoroSta^ne  surtSf  focni?  t^o  PFASs, 

levels  at  Wilmington's  drinking  wate?  intake  are  tow  PFOS 

is  in  the  100s  Of  ng/L.  In  additionTeveral  other  ?^Aq.  a™  n  ®  ^®P'®®®"’ent  for  PFOA, 

al.  2016a).  In  addition,  1.4-dioS^ne  cSureTn  Wi^m^^^^^^  ®  ®''®"  ®o®®®ntrattons  (Sun  e 

Carolina’s  stream  water  quality  sfon^rS  of  0  ^5  n  T®  ®^®®®^  ‘f’®  N^^h 

generation  of  hydroxyl  radicals  (KnapL  et  al  2of7^in°nr°"^*^"  indirectly  oxidize  1 ,4-dioxane  via  the 
that  the  ozonation  P^essS  at  the  Ket  mp  campaigns,  we  established 

the  1 ,4-dioxane  coming  into  the  plant  (l^appe  et  al  Sl^Mn  of 

the  Sweeney  WTP  without  measurable  aS  al  20lSf  In  th?" 

campaigns,  we  did  not  take  into  account  huHra..ii,-  ri  j  ®'- 'C®)  in  the  previous  sampling 

parcel  of  water  through  the  plant  Also  we  did  not  esShH^hVli!!?-  '*'®  '^®^®  *^® 

leaves  the  Sweeney  WTP.  establish  1.4-dioxane  and  PFAS  fate  once  water 

urtsn  water  cycle,  a  PhD 

parcels  oLwater  through  the  Sweeney  WTP  throuahVtfflSh'oIo '’*11^  0osely  witti  CFPUA  staff  to  hack 
through  Wilmington’s  sewage  collec^n  svstem  vST  ^  .  dnnking  water  distribution  system, 
already  quite  familiar  with  the  Sweenev  WTP  ®  vvastewater  treatment  plant.  We  are 

locations;  Sweeney  WTP,  where  we  propose  to  take  samples  at  the  following 

(1)  Raw  water  intake, 

(2)  Effluent  of  pre-ozone  reactor, 

(3)  Effluent  of  settling  basin, 

(4)  Effluent  of  settled  water  ozone  reactor 

(5)  Effluent  of  GAC  biofilter, 

(6)  Effluent  of  UV  reactor,  and 

(7)  Point-of-entry  (POE)  to  distnbution  system  (following  contact  with  free  chlorine) 


We  would  need  help  from  CFPUA  staff  to  identify  suitable  sampling  points  in  the  drinking  water 
distribution  and  sewage  collection  systems,  and  to  estimate  water  ages  at  these  sampling  points.  This 
information  will  be  used  to  develop  a  sampling  plan  that  permits  tracking  of  water  parcels  through 
Wilmington’s  urban  water  cycle.  Once  the  sampling  plan  is  finalized,  the  PhD  student,  with  support  of  a 
CFPUA  staff  member,  will  collect  water  samples  at  the  locations  and  time  points  identified  in  the  sampling 
plan.  Samples  for  1,4-dioxane  analysis  will  be  collected  in  500-mL  wide-mouth  brown  glass  bottles 
according  to  EPA  method  522  and  stored  at  4C  until  analysis.  Samples  for  PFAS  analysis  will  be 
collected  in  1-L  HOPE  bottles  and  stored  at  room  temperature  until  analysis. 

In  addition,  we  are  interested  in  assessing  the  fate  of  1,4-dioxane  and  PFASs  in  Wilmington’s  ASR 
system.  Based  on  our  understanding  of  Wilmington’s  ASR  system,  typical  operation  involves  recharge  of 
treated  drinking  water  from  Oct./Nov.  through  March,  storage  from  March  through  June,  and  recovery 
from  July  through  September.  We  propose  to  collect  samples  at  the  ASR  well  and  at  monitoring  wells 
located  300,  450,  800,  and  1,400  feet  away  from  the  ASR  well.  One  option  is  to  take  monthly  samples  to 
determine  concentrations  of  1 ,4-dioxane  and  PFASs  only.  Another  option,  based  on  discussions  we  had 
with  CFPUA  2.5  years  ago,  would  be  to  conduct  a  more  extensive  study.  In  that  case,  the  water  quality 
(WQ)  parameters  shown  in  Table  1  could  be  monitored  in  the  recharge  water,  during  storage  in  the  Upper 
Peedee  aquifer,  and  during  recovery.  As  indicated  in  Table  1,  some  WQ  parameters  will  be  monitored 
biweekly  and  others  monthly,  and  analyses  would  be  shared  between  CFPUA  and  NCSU  as  indicated  in 
Table  1. 


Table  1.  Water  quality  monitoring  parameters 


Laboratory 

Biweekly 

Monthly 

Cape  Fear 

Public  Utilities 
Authority 

Temperature,  pH,  turbidity,  specific 
conductance,  dissolved  oxygen, 
redox  potential,  residual  chlorine 
(during  recharge) 

Total  organic  carbon,  trihalomethanes 

NCSU 

Nitrate,  nitrite,  ammonium,  sulfate, 
chloride,  bromide,  fluoride 

1 ,4-dioxane,  PFASs,  dissolved  organic 
carbon,  UV254  absorbance 

The  monitoring  results  will  illustrate  to  what  extent  1,4-dioxane  and  PFAS  concentrations  (and  also 
trihalomethanes)  are  attenuated  during  aquifer  storage.  Fluoride  concentrations  will  be  used  as  a  tracer  to 
quantify  the  extent  of  1,4-dioxane  and  PFAS  attenuation  by  dilution  of  recharge  water  with  native 
groundwater.  If  attenuation  occurs  beyond  that  attributable  to  dilution,  it  will  be  related  to  redox  conditions 
by  measuring  such  parameters  as  redox  potential,  dissolved  oxygen,  nitrate,  nitrite,  ammonium,  and 
sulfate. 

Finally,  we  are  interested  in  determining  the  partitioning  of  1,4-dioxane  and  PFASs  to  biosolids.  Currently, 
we  are  not  familiar  with  the  solids  handling  facilities  at  CFPUA’s  wastewater  treatment  plants.  We  would 
be  looking  for  biosolids  samples  designated  for  land  application.  For  the  biosolids  samples,  we  would 
measure  1,4-dioxane  and  PFAS  concentrations  in  both  the  aqueous  and  solid  phases.  To  accomplish  this 
goal,  we  will  separate  the  solids  from  the  aqueous  phase  by  centrifugation.  The  aqueous  phase  samples 
will  be  analyzed  like  any  other  water  samples.  The  solid  phase  will  be  extracted  with  a  60/40  blend  of 
acetonitrile/water  (Washington  et  al.  2010),  and  we  will  measure  1 ,4-dioxane  and  PFAS  levels  in  the 
solvent  extracts.  These  two  measurements  will  allow  us  to  calculate  partition  coefficients  describing  the 
sorption  of  1 ,4-dioxane  and  PFASs  from  water  to  biosolids. 

Analytical  methods 

1 ,4-Dioxane  concentrations  will  be  determined  by  a  recently  developed  GC/MS  method  in  our  laboratory 
(Sun  et  al.  2016b).  PFAS  concentrations  will  be  determined  by  a  LC-MS/MS  method  that  targets 
approximately  20  PFASs,  including  perfluoroalkyl  ether  carboxylic  acids  that  occur  at  high  levels  in 
Wilmington’s  source  water  (Sun  et  al.  2016a). 

TOC/DOC  will  be  measured  by  high-temperature  combustion  (Shimadzu  TOC-VSCN  analyzer)  according 
to  Standard  Method  531  OB.  The  concentration  of  UV-absorbing  organic  constituents  will  be  measured  at 
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repiaced  with  C-F  bonds 


Wilmington,  April  19,  2017 


3  C/> 
a  c 

(0  3 


o  m 

3  ^ 

fi) 

^  > 
&)  ^ 

^  <0 

^  < 

0)  » 

S 

3  |- 

fi)  (D 

<5' 

O  IT 

a  i> 

a  i 

■D  ,5 


<  O 

(D 


Q) 

s  ? 

fi)  (A 

?  ® 
^  Q- 

3  Si 

Q. 

3  -h 

o  g) 

■D  5‘ 

O  Q. 

<D  3 

0)  p 


W 

0  3 
(fi  (Q 


Perfluoroalkyl  ether  carboxylic 
ids:  Occurrence  in  the  Cape  Fear 


-17-19  days  in  mice 
-  4  hourls  in  female  rats 


Long-chain  PFASs  have 
long  half-lives  in  humans 


To  protedt  the  public  from  adverse  health 
effects,  health  based  guidelines  have  been 
established 
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first  glance,  UCMR3  data  suggest 
low  PFAS  detection  frequency 


1,320  samples  from  151  PWSs  in  NC 

PFAS  detects:  43  samples  (3.3%)  from  20  PWSs  (13.2%) 

Of  samples  with  PFAS  detects:  79%  derived  from  surface  water 
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UCMR3  Data  for  North  Carolina:  PFAS  detection 


Hu  et  al.  ES&T  Letters  (2016) 
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Elevated  PFAS  levels  affect  a 
sizeable  number  of  US  residents 
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Two  series  of  PFECAs  were  recently 
discoyered  in  the  Cape  Fear  River 


ape  Fear  river  basin 


Cape  Fear  River  Basin 


•  Storag^  at  room  temperature 
Analysi^  within  7  days  of  sample  collection 
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Rampling  Protocol 


Limit  of  buantitation  was  10  ng/L  for  alJ 
except  CIO  and  PFOS  (25  ng/L) 
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PFAS  Analytical  Method 
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PFAS  Occurrence  in  the  CFR  Watershed 


PFAS  Concentration  (ng/L) 

C4  ■  C5  ■  cd  ■  C7  ■  C8  @  C9  ®  CIO  ■  PFBS  ■  PFHS  ■  PFOS  ■  GenX 


No  measurable  PFAS  removal  by 
conventional  and  advanced  treatment 
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PFAS  Occurrence  in  the  CFR  Watershed 


Recently  discovered  perfluoroalkyl  ethter  carboxylic 
acids  occur  at  substantially  higher  concentrations 

than  traditional  PFASs  and  GenX 


Peak  area  counts  of  emerging  PFASs 
at  a  WTP  in  Community  C 

■  PFPrOPrA  ■  PFMOAA  PFMOPrA  ■  PFMOBA  PF02HxA  w  PF030A  ■  PF04DA 

Sun  et  al.  (2016)  ES&T  Letters 
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PFECAs:  Native  levels 

PFCAs  and  PFSAs:  Spiked  at  1000  ng/L 


Adsorbability  of  PFASs  varies  greatly.  The  PFECAs 
that  were  present  at  the  highest  concentrations 

were  essentially  nop-adsorbable 
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PFAS  adsorbability: 
PFSA>PFCA>PFEC/ 
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Proposed 


Objective  1 :  Determine  fate  of  1 ,4-dioxane  and  perfluoroalkyl 
substances  (PFASs)  in  the  urban  water  cycle 


Identify  residence  times/water  ages  at  suitable  sampling  points 
to  trace  a  parcel  of  water  through  the  water/wastewater  system 
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and  PFASs  with  biosolids 

Measure  1 ,4-dioxane  and  PFAS  concentrations  in  aqueous  and 
solid  phases  of  biosolids.  Determine  partition  coefficients. 


Target  Audiences  for  Results 
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Expand  scope  of  current  1 ,4-dioxane  working  group 
to  start  looking  at  possibilities  for  controlling  PFAS 
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SCHOOL  OF  PUBLIC  HEALTH 


News 

Unsafe  levels  of  toxic  chemicals  found  in 
drinking  water  for  six  million  Americans 


Drinking  water  samples  near  industrial  sites,  military  fire  training  areas,  wastewater 
treatment  plants  have  highest  levels  of  fluorinated  compounds 

For  immediate  release:  August  9,  2016 

Boston,  MA  -  Levels  of  a  widely  used  class  of  industrial  chemicals  linked  with 
cancer  and  other  health  problems— polyfluoroalkyl  and  perfluoroalkyl  substances 
(PFASs) — exceed  federally  recommended  safety  levels  in  public  drinking  water 
supplies  for  six  million  people  in  the  U.S.,  according  to  a  new  study  led  by 
researchers  from  Harvard  T.H.  Chan  School  of  Public  Health  and  the  Harvard  John 
A.  Paulson  School  of  Engineering  and  Applied  Sciences  (SEAS). 


https://www.hsph.harvard.edu/news/press-releases/toxic-chemicals-drinking-water/ 


6/16/2017 
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The  smdy  will  be  published  August  9,  2016  in  Environmental  Science  &  Technology 
Letters. 

“For  many  years,  chemicals  with  unknown  toxicides,  such  as  PFASs,  were  allowed 
to  be  used  and  released  to  the  environment,  and  we  now  have  to  face  the  severe 
consequences,”  said  lead  author  Xindi  Hu,  a  doctoral  student  in  the  Department  of 
Environmental  Health  at  Harvard  Chan  School  and  Environmental  Science  and 
Engineering  at  SEAS.  In  addition,  the  actual  number  of  people  exposed  may  be 
even  higher  than  our  study  found,  because  government  data  for  levels  of  these 
compounds  in  drinking  water  is  lacking  for  almost  a  third  of  the  U.S. 
population — about  100  million  people.” 

PFASs  have  been  used  over  the  past  60  years  in  industrial  and  commercial  products 
ranging  from  food  wrappers  to  clothing  to  pots  and  pans.  They  have  been  linked 
with  cancer,  hormone  disruption,  high  cholesterol,  and  obesity.  Although  several 
major  manufacturers  have  discontinued  the  use  of  some  PFASs,  the  chemicals 
continue  to  persist  in  people  and  wildlife.  Drinking  water  is  one  of  the  main  routes 
through  which  people  can  be  exposed. 

The  researchers  looked  at  concentrations  of  six  types  of  PFASs  in  drinking  water 
supplies,  using  data  from  more  than  36,000  water  samples  collected  nationwide  by 
the  U.S.  Environmental  Protection  Agency  (EPA)  from  2013-2015.  They  also  looked 
at  industrial  sites  that  manufacture  or  use  PFASs;  at  military  fire  training  sites  and 
civilian  airports  where  fire-fighting  foam  containing  PFASs  is  used;  and  at 
wastewater  treatment  plants.  Discharges  from  these  plants— which  are  unable  to 
remove  PFASs  from  wastewater  by  standard  treatment  methods— could 
contaminate  groundwater.  So  could  the  sludge  that  the  plants  generate  and  which  is 
frequently  used  as  fertilizer. 


Hydrological  units  with 
detectable  PFASs 


Military  fire 
training  areas 


httDs://www.hsnh.harvard.edu/news/nress-releases/toxic-chemicals-drinking-water/ 
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This  map  is  based  on  publicly  available  data  provided  by  the  U.S.  ERA 

(https://www.epa.gov/dwucmr/occurrence-data-unrequlated-contaminant-monitoring-rule).  Areas 

highlighted  in  blue  indicate  zip  codes  where  PFASs  were  detected  in  one  or  more  water  samples  from 
2013-15  that  were  at  or  above  the  minimum  reporting  levels  required  by  the  U.S.  ERA.  Zip  codes  that  are 
elevated  in  PFASs  do  not  represent  all  drinking  water  sources  in  that  region.  Individuals  concerned 
about  their  drinking  water  should  consult  with  their  local  water  suppliers.  More  detailed  maps  based  on 
the  U.S.  ERA  data  are  available  from  the  Environmental  Working  Group 

(http://www.ewg.orq/enviroblog/2015/08/your-drinkinq-water-contaminated-toxic-non-stick 

chemicals). 

Credit:  Hu  et  al,  Environmental  Science  &  Technology  Letters 

http://pubs.acs.org/d0i/pdf/10.1021/acs.estlett.6b00260 

The  study  found  that  PFASs  were  detectable  at  the  minimum  reporting  levels 
required  by  the  EPA  in  194  out  of  4,864  water  supplies  in  33  states  across  the  U.S. 
Drinking  water  from  13  states  accounted  for  75%  of  the  detections,  including,  in 
order  of  frequency  of  detection,  California,  New  Jersey,  North  Carolina,  Alabama, 
Florida,  Pennsylvania,  Ohio,  New  York,  Georgia,  Minnesota,  Arizona, 
Massachusetts,  and  Illinois. 

Sixty-six  of  the  public  water  supplies  examined,  serving  six  million  people,  had  at 
least  one  water  sample  that  measured  at  or  above  the  EPA  safety  limit  of  70  parts 
per  trillion  (ng/L)  for  two  types  of  PFASs,  perfluorooctanesulfonic  acid  (PFOS)  and 
perfluorooctanoic  acid  (PFOA).  Concentrations  in  some  locations  ranged  as  high  as 
349  ng/L  for  PFOA  and  1,800  ng/L  for  PFOS. 

The  highest  levels  of  PFASs  were  detected  in  watersheds  near  industrial  sites, 
military  bases,  and  wastewater  treatment  plants— all  places  where  these  chemicals 

may  be  used  or  found. 


https://www.hsph.harvard.edu/news/press-releases/toxic-chemicals-drmking-water/ 
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“These  compounds  are  potent  immunotoxicants  in  children  and  recent  work 
suggests  drinking  water  safety  levels  should  be  much  lower  than  the  provisional 
guidelines  established  by  EPA,”  said  Elsie  Sunderland,  senior  author  of  the  study 
and  associate  professor  in  both  the  Harvard  Chan  School  and  SEAS. 

Other  Harvard  Chan  authors  of  the  study  included  Philippe  Grandjean  and  Courtney 
Carignan. 

Funding  for  the  study  came  from  the  Smith  Family  Foundation  and  a  private  donor. 

“Detection  of  Poly-  and  Perfluoroalkyl  Substances  (PFASs)  in  U.S.  Drinking  Water 
Linked  to  Industrial  Sites,  Military  Fire  Training  Areas,  and  Wastewater  Treatment 
Plants,”  Xindi  C.  Hu,  David  Q,  Andrews,  Andrew  B.  lindstrom,  Thomas  A  Bruton, 
Laurel  A.  Schaider,  Philippe  Grandjean,  Rainer  Lohmann,  Courtney  C.  Carignan, 
Arlene  Blum,  Simona  A.  Balan,  Christopher  P.  Higgins,  and  Elsie  M.  Sunderland, 
Environmental  Science  &  Technology  Letters,  online  August  9,  2016,  doi; 
io.i02i/acs.estlett.6boo26o 

Note:  This  release  was  updated  on  August  10  and  August  11, 2016. 


From  the  authors  of  the  Environmental  Science  &  Technology  Letters  study;  We  have 
mapped  watersheds  in  the  United  States  that  have  potentially  high  concentrations  of  PFASs 
based  on  U.S.  EPA  data.  This  does  not  mean  that  all  drinking  water  supplies  within  the 
highlighted  regions  contain  high  PFAS  concentrations,  but  that  at  least  one  sample  from  at 
least  one  water  supply  was  reported  to  be  at  or  above  levels  considered  safe  by  the  U.S. 

EPA  between  2013  and  2015.  However,  no  measurements  have  been  made  in  many  water 
supplies  across  the  country.  We  recommend  increased  monitoring  of  these  contaminants  in 
our  drinking  water.  For  more  information,  please  contact  the  U.S.  EPA:  Cathy 

Milbourn,  Milbourn.cathy@Epa.qov,  202-564-7849  or  Monica  Lee,  Lee.monica@Epa.qov, 
202-564-0645. 

PFASs  and  reduced  immune  response 


httDs://www.hsDh.harvard.edu/news/Dre.ss-relea.ses/toxic-chemical.s-drinkine-water/ 
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Another  Harvard  Chan  School  study,  led  by  Grand] ean,  adjunct  professor  of 
environmental  health,  published  in  Environmental  Health  Perspectives,  also  suggested 
negative  health  impacts  of  PFAS  exposure.  That  study  looked  at  a  group  of  about 
600  adolescents  from  the  Faroe  Islands,  an  island  country  off  the  coast  of  Denmark. 
Those  exposed  to  PFASs  at  a  young  age  had  lower-than-expected  levels  of 
antibodies  against  diphtheria  and  tetanus,  for  which  they  had  been  immunized.  The 
findings  suggested  that  PFASs,  which  are  known  to  interfere  with  immune  function, 
may  be  involved  in  reducing  the  effectiveness  of  vaccines  in  childrea 

Funding  for  this  study  came  from  the  National  Institute  of  Environmental  Health 
Sciences,  NIH  (ES012199);  the  U.S.  Environmental  Protection  Agency  (R830758);  the 
Danish  Council  for  Strategic  Research  (09-063094);  and  the  as  part  of  the 
environmental  support  program  DANCEA  (Danish  Cooperation  for  Environment  in 

the  Arctic). 

“Serum  Vaccine  Antibody  Concentrations  in  Adolescents  Exposed  to  Peifluorinated 
Compounds,”  Philippe  Grandjean,  Carsten  Heilmann,  Pal  Weihe,  Flemming  Nielsen, 
Ulla  B.  Mogensen,  and  Esben  Budtz -Jorgensen,  Environmental  Health  Perspectives, 
online  August  9,  2016,  doi:  10.1289/EHP275 

Visit  the  Harvard  Chan  School  website  for  the  latest  news,  press 
releases,  and  multimedia  offerings. 

For  more  information: 

Marge  Dwyer 
617.432.8416 

mhdwyer(a)  hsph.harvard.edu 
photo:  iStockphoto.com 
### 
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^rvard  T.H.  Chan  School  of  Public  Health  brings  together  dedicated  experts  from  many 
disciplines  to  educate  new  generations  of  global  health  leaders  and  produce  powerful  ideas 
that  improve  the  lives  and  health  of  people  everywhere.  As  a  community  of  leading 
scientists,  educators,  and  students,  we  work  together  to  take  innovative  ideas  from  the 
laboratory  to  people^s  lives-not  only  making  scientific  breakthroughs,  but  also  working  to 
change  individual  behaviors,  public  policies,  and  health  care  practices.  Each  year,  more 
than  400  faculty  members  at  Harvard  Chan  School  teach  1,000 -plus  full-time  students 
from  around  the  world  and  train  thousands  more  through  online  and  executive  education 
courses.  Founded  in  1913  as  the  Harvard -MIT  School  of  Health  Officers,  the  School  is 
recognized  as  America’s  oldest  professional  training  program  in  public  health. 


Copyright  2017  The  President  and  Fellows  of  Harvard  College 
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Dear  Ms.  Sheila  Holman, 


'kP 


The  Cape  Fear  Public  Utility  Authority  provides  water  and  sewer  service  to  nearly  200,000  customers  in 
New  Hanover  County  and  the  City  of  Wilmington  in  southeastern  North  Carolina.  In  addition  to 
obtaining  raw  water  from  various  groundwater  sources,  the  Authority  obtains  surface  water  from  the 
Cape  Fear  River  just  upstream  of  Lock  &  Dam  #  1  in  Bladen  County,  for  treatment  at  the  Sweeney  Water 
Treatment  Plant,  and  distribution  to  customers.  The  Sweeney  Water  Treatment  Plant  uses  advanced 
treatment  processes  such  as  advanced  coagulation/flocculation/sedimentation,  ozone  and  UV,  and  BAC 
filtration. 

Following  a  review  of  recent  research  we  have  become  aware  that  since  the  year  2000,  a  number  of  per 
and  poly-fluoroalkyl  substances  have  been  introduced  onto  the  market  to  replace  long  chain 
perfluoroalkyl  acids  (e.g.  perfluoroctane  sulfonic  acid  (PFOS)  and  perfluorooctanoic  acid  (PFOA)  and 
their  respective  precursors.  This  research  indicates  these  poly-fluoroalkyl  substances  are  present  in  the 
Lower  Cape  Fear  River  source  water.  These  compounds  are  currently  not  regulated  at  the  state  or 
federal  levels  governing  discharges  into  this  river.  Due  to  the  persistence  of  these  compounds  and  the 
ineffectiveness  of  existing  water  treatment  technologies  in  removing  these  compounds,  these 
substances  should  be  regulated  at  the  point  of  discharge  into  the  river  to  prevent  downstream  long 
term  health  concerns. 

Please  find  herewith  a  publication  titled  "Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Important 
Drinking  Water  Contaminates  in  the  Cape  Fear  River  Watershed  of  North  Carolina '  for  your  reference. 
As  this  is  newly  available  information,  your  assistance  in  evaluating  this  situation  would  be  appreciated. 
Furthermore,  we  would  support  actions  identified  by  NCDEQ  to  ensure  proper  regulation  and 
management  of  the  dischargers  for  the  protection  of  the  river  and  its  users.  If  additional  information  or 
assistance  is  needed,  please  contact  me. 

Sincerely, 

James  R.  Flechtner,  Executive  Director 
Cape  Fear  Public  Utility  Authority 
Copy: 

Jay  Zimmerman,  Director  NCDWR 
Julie  Grzyb,  NPDES  Permitting  Supervisor 
Jessica  Godreau,  PWS  Section  Chief 


) 
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TO: 

Cape  Fear  Public  Utility  Authority  Board  of  Directors 

FROM: 

Jennifer  H.  Adams 

Robin  W.  Smith 

RE 

Review  of  GenX  Response 

DATE: 

June  22,  2017 

Scope  of  Report:  Review  of  timeline  of  the  GenX  issue;  information  available  to  staff  of 
CFPUA;  appropriateness  of  response  to  the  developing  information;  identification  of  possible 
future  steps. 

I.  Timeline  of  actions  related  to  GenX  (attached). 


Timeline.doc 


II.  Background  on  regulation  of  GenX.  The  U.S.  Environmental  Protection  Agency  (EPA) 
began  studying  the  effects  of  perfluorinated  compounds  like  PFOA  and  PFOS  (used  in 
firefighting  foam,  water  repellants,  Teflon,  and  other  products)  over  fifteen  years  ago.  As 
concern  about  health  effects  and  persistence  in  the  environment  grew,  EPA  worked  with 
chemical  companies  to  phase-out  the  two  compounds.  In  2000,  3M  announced  that  it  would  stop 
production  of  PFOS.  Under  a  2006  voluntary  agreement  with  EPA,  eight  companies  committed 
to  phase  out  PFOA  by  2015.  As  the  companies  moved  to  phase-out  PFOA  and  PFOS,  they 
began  to  develop  new  compounds  like  GenX  to  replace  them.  Use  of  new  compounds  has  been 
phased  in  within  the  last  5-10  years. 

A.  Safe  Drinking  Water  Act  Public  water  systems  like  Cape  Fear  Public  Utility 
Authority  meet  drinking  water  standards  adopted  by  EPA  under  the  federal  Safe  Drinking  Water 
Act. 


♦  EPA  has  adopted  drinking  water  standards  for  nearly  90  contaminants;  standards  do  not 
exist  for  many  compounds  used  in  manufacturing  or  produced  as  a  by-product  of 
industrial  activities.  Example:  hexavalent  chromium 

♦  EPA  has  not  set  drinking  water  standards  for  any  perfluorinated  compounds. 
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♦  In  2012,  EPA  required  large  public  water  systems  to  monitor  for  six  unregulated 
perfluorinated  compounds  (including  PFOA  and  PFOS)  to  gather  information  on  the 
occurrence  of  those  compounds  in  drinking  water  and  published  the  results  in  January 
2017.  The  “unregulated  contaminant”  monitoring  requirement  did  not  cover  alternatives 
like  GenX. 

♦  Prior  to  2016,  EPA  had  a  provisional  health  advisory  for  PFOA  and  PFOS  (combined) 
of  600  ng/L  based  on  short-term  exposure.  On  May  25,  2016,  EPA  issued  an  updated 
health  advisory  for  PFOA  and  PFOS  (combined)  of  70  parts  per  trillion  (=  70  ng/L)  based 
oh  life-time  exposure.  EPA  has  said  the  health  advisory  level  does  not  apply  to  other 
PFAS  and  EPA  has  not  decided  whether  to  adopt  a  drinking  water  standard  for  PFOA 
and  PFOS.  That  decision  would  be  based  on:  1.  likelihood  the  contaminants  will  be 
found  in  drinking  water;  2.  the  health  effects  of  the  contaminant;  and  3.  the 
technical/economic  feasibility  of  treating  the  water  to  reduce  any  health  risk. 

B.  Clean  Water  Act  Wastewater  Discharge  Permits 

♦  PFAS  are  not  on  EPA’s  list  of  priority  toxic  pollutants 

♦  It  does  not  appear  that  any  state  has  adopted  an  in-stream  water  quality  standard  for 
PFAS 

♦  EPA  has  set  technology-based  wastewater  limits  for  individual  categories  of  industries, 
including  chemical  plants. 

♦  In  the  absence  of  an  existing  EPA  limit,  the  state  permit  writer  can  set  a  limit  based  on 
best  professional  judgment.  From  the  NPDES  Permit  Writer’s  Manual: 

“Without  applicable  effluent  guidelines  for  the  discharge  or  pollutant,  permit 
writers  must  identify  any  [limits]  on  a  case-by-case  basis,  in  accordance  with  the 
statutory  factors  specified  in  CWA  sections  301(b)(2)  and  304(b).” 

III.  The  2016  Knappe  Paper.  In  2015,  Cape  Fear  Public  Utility  Authority  staff  agreed  to 
cooperate  with  Dr.  Detlef  Knappe  of  North  Carolina  State  University  to  look  at  concentrations  of 
newer  fluorinated  alternatives  (perfluoroalkyl  ether  carboxylic  acids  or  “PFECAs”)  between  a 
known  source  of  fluorochemicals  -  the  Chemours  plant  in  Fayetteville  —  and  the  Sweeney  water 
treatment  plant.  GenX  is  a  PFECA.  The  study  also  looked  at  the  effectiveness  of  drinking  water 
treatment  in  removal  of  those  compounds. 

For  comparison,  researchers  took  raw  water  samples  at  two  water  treatments  plants  upstream  of 
Chemours—  one  on  the  Haw  River  and  the  other  below  Jordan  Lake.  The  research  detected  older, 
legacy  PFAS  (PFOA  and  PFOS)  at  the  two  upstream  plants,  but  very  low  levels  of  PFOA/PFOS 
in  raw  water  at  the  Sweeney  plant.  At  the  Sweeney  plant,  the  sampling  detected  GenX  at  an 
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^  average  concentration  of  63 1  ppt  (=  63 1  ng/L).  Six  other  PFECAs  were  also  detected,  but  were 

not  quantified. 

The  Knappe  paper  noted  the  lack  of  published  information  on  the  toxicity  or  environmental  fate 
of  PFECAs  and  the  possible  need  for  more  work  on  discharge  control  and  contaminant 
monitoring.  The  paper  was  shared  with  staff  in  DEQ’s  Division  of  Water  Resources  and  other 
state  and  federal  agencies. 

IV.  Findings 

CFPUA  staff  actively  participated  in  the  Knappe  study  to  learn  more  about  the  possible  impact 

of  emerging  fluorochemicals  on  the  water  supply,  as  well  as  their  fate  in  water  treatment 
processes. 

The  shidy  appears  to  have  been  one  of  the  first  studies  of  PFECAs  in  water  supplies.  The 
analytical  methods  for  detecting  the  compounds  were  just  being  developed  during  the  time  Dr 
Knappe  began  collecting  data  in  20 13-2014. 

The  Knappe  report  provided  data  on  the  concentrations  of  GenX  and  other  PFECAs  in  the  raw 

water  supply,  but  noted  the  lack  of  published  information  on  the  toxicity  and  environmental  fate 
of  the  contaminants. 

EPA  has  not  issued  a  drinking  water  standard  for  PFECAs,  so  the  findings  of  the  Knappe  report 
had  no  immediate  regulatory  implications  for  CFPUA.  There  was  also  no  health  advisory  for 
PFECAs  to  provide  a  benchmark  for  advising  the  public  of  any  risk. 

Discussion  of  the  Knappe  report  results  and  next  steps  resumed  in  March  and  April  of  2017. 
CFPUA  staff  met  vrith  Dr.  Knappe  about  a  possible  follow  up  study  to  monitor  concentrations  of 
GenX  in  the  water  delivery  system.  CFPUA  staff  also  conferred  with  NC  DEQ  about  getting  the 
state  s  assistance  to  further  investigate  and  regulate  the  discharge  fi-om  Chemours. 

When  the  story  broke  in  June  of  2017,  the  CFPUA  exec  committee  was  engaged  with  NC  DEQ 
and  requesting  assistance  in  evaluating  the  effect  of  GenX  on  surface  water. 

V.  Conclusion.  Given  all  of  the  available  information,  it  is  our  opinion  that  CFPUA  staff  acted 
in  an  appropnate,  professional,  timely,  and  scientific  manner.  Data  was  gathered,  studied,  and 
reviewed  at  appropriate  levels.  Based  upon  information  and  facts  available  to  CFPUA  at  the 
time,  staff  moved  the  issue  appropriately  through  the  CFPUA  chain  of  command. 

VI.  Recommendations 

•  Consider  a  process  for  releasing  “non-routine”  sampling  results  to  the  public. 
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Sources: 

EPA;  News  release  concerning  phase-out  of  PFOS 

https://vosemite.epa.gOv/opa/admpress.nsf/0/33aa946e6cbllf35852568el005246b4 

EPA:  Fact  sheets  on  PFOA  Stewardship  Program  https://www.epa.gov/assessing-and-managing- 
chemicals-under-tsca/fact-sheet-20102015-pfoa-stewardship-program 

EPA:  NPDES  Permitting  of  Wastewater  Discharges  from  Chemical  Plants 
https://www.epa.gov/eg/organic-chemicals-plastics-and-svnthetic-fibers-effluent-guidelines 

EPA  Permit  Writers  Manual:  National  Pollutant  Discharge  Elimination  System  (NPDES)  Permit 
Writers&apos:  Manual:  Chapter  5  -  pwm  chapt  05.pdf 

EPA:  Priority  Toxic  Pollutant  Toxic  and  Priority  Pollutants  Under  the  Clean  Water  Act  I  Effluent 
Guidelines  I  US  EPA 

EPA:  Drinking  Water  Standards  Drinking  Water  Contaminants  -  Standards  and  Regulations  I  US  EPA 

EPA:  Health  Advisories  for  PFOA  and  PFOS  Drinking  Water  Health  Advisories  for  PFOA  and  PFOS  - 
drinkingwaterhealthadvisories  pfoa  pfos  updated  5.31.16.pdf 

EPA:  The  3"^  Unregulated  Contaminant  Rule  The  Third  Unregulated  Contaminant  Monitoring  Rule 
(UCMR  3):  Data  Summary.  January  2017  -  ucmr3-data-summarv-ianuarv-2017.pdf 

EPA:  Monitoring  unregulated  contaminants  Monitoring  the  Occurrence  of  Unregulated  Drinking  Water 
Contaminants  1  US  EPA 

EPA:  National  Primary  Drinking  Water  Standards  National  Primary  Drinking  Water  Regulation  Table  I 
Ground  Water  and  Drinking  Water  I  US  EPA 

Legacy  and  Emerging  Perfluoroalkyl  Substances  are  Important  Drinking  Water  Contaminants  in  the  Cape 
Fear  River  Watershed  ofN.C.,  Detlef  Knappe  and  others.  Environmental  Science  and  Technology  Letters, 
Publication  date  (Web)  November  10,  2016. 

Documents,  including  email,  between  CFPUA  and  Detlef  Knappe  related  to  the  National  Science 
Foundation  grant  application  to  study  perfluoroalkyl  substances  in  the  Cape  Fear  River  and  development 
of  the  study. 

CFPUA  records,  including  email,  of  meetings  and  other  communications  following  publication  of  the 
Knappe  paper. 
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CFPUA  GenX  Timeline  Investigation 


Rev  1  {Simil) 


Genesis  of  the  initial  study  was  the  interest  of  NCSU  research  group  (lead  by  Dr.  Detlef  Knappe)  &  EPA 
collaborators  to  learn  which  compound  replaced  PFOA,  the  polymer  processing  aid  Dupont/Chemours 
had  been  making  at  the  Fayetteville  site.  No  one  requested  the  study.  Knappe's  recollection  is  that 

EPA  colleagues  first  identified  GenX  as  the  PFOA  replacement  in  2012. 

6/14/13- 

10/13/13 

Kiiappc  icdiii  ubldlii:>  an  analytical  stanoard  tor  GenX  and  analyzes  multiple  samples  of  Sweeney  raw 
water  feed.  Knappe  does  not  recall  if  those  sample  results  were  provided  to  CFPUA  at  that  time 

At  this  point  in  time,  EPA  had  a  provisional  health  advisory  level  of  600  ng/L  (PFOA  &  PFOS  combinpril 

5/30/14 

Knappe  (NCSU)  to  Richardson  (CFPUA):  request  for  assessment  of  Sweeney,  Brunswick,  &  Pender  for 
1,4-dioxane  &  perfluorinated  compound  removal.  Quick  assessment  of  wide  range  of  treatment 
technologies. 

7/1/14 

Kiidfjpe  lu  Hawley  (CFPUa):  confirming  NCSU  trip  to  Sweeney;  no  confirmation  from  Brunswick  (Glenn 
Walker) ;  Pender  expressed  interest  (Brandon  Garner) 

8/13/14 

Knappe  to  Hawley:  confirmed  sampling  visit  on  8/18  for  purposes  of  collecting  a  few  water  samples 
for  1,4-dioxane  &  polyfluorinated  ether  analysis.  Samples  collection  proposed  from  various  unit  ops  in 
water  treatment  process. 

8/18/14 

Sampling  of  unit  processes  through  the  Sweeney  WTP  was  completed  by  Knappe's  team 

10/13/14 

Knappe  to  Richardson:  Knappe  writing  a  proposal  to  NSF  to  study  the  occurrence  of  fluorochemicals  in 
the  CF  River  and  to  assess/develop  treatment  options.  Offered  co-principal  investigator  status  to 
Richardson. 

6/10/15 

Richardson  to  Knappe:  Confirmed  study  participation  and  co-PI  status;  goal  to  closely  collaborate  to 
facilitate  knowledge  transfer. 

8/26/15 

Richardson  to  Flechtner:  Knappe  NSF  proposal  sent  for  approval.  Goal  of  study:  "Because  of  their 
persistence,  bioaccumulation  potential  and  (eco)toxicity,  long-chain  perfluoroalkyl  substances  (PFASs) 
such  as  perfluorooctanoic  acid  (PFOA)  and  perfluorooctane  sulfonate  (PFOS)  are  being  replaced  with 
short-chain  PFASs  and  fluorinated  alternatives.  Almost  no  information  exists  about  the  occurrence  of 
fluorinated  alternatives  and  their  behavior  during  water  treatment.  The  overall  goal  of  the  proposed 
research  is  to  begin  to  fill  this  knowledge  gap  by  studying  one  class  of  fluorinated  alternatives, 
perfluoro(poly)ethers  (PFPEs).  Research  objectives  include  (1)  develop  a  method  for  analysis...  (3) 
apply  the  method  to  Sweeney  WTP  samples....  Results  are  expected  to  provide  the  basis  for  a  broader 
investigation  of  the  behavior  of  fluorinated  alternatives  in  natural  and  engineered  systpmc  " 

Consider  this  to  be  a  second  study  to  confirm  the  presence  of  additional  perfluoroalkyl  ether 
carboxylic  acids  (PFECAs).  GenX  is  only  one  type  of  PFECAs,  there  are  3  others  as  well 

8/26/15 

Knappe  to  Flechtner,  Richardson:  email  re:  collaborative  project  between  NCSU  &  CFPUA.  Goal  is  to 
study  the  fate  of  perfluorinated  ethers  in  the  CFR  from  the  point  of  discharge  near  Fayetteville  to  your 
drinking  water  intake.  In  addition,  we  are  planning  to  evaluate  the  treatment  effectiveness  of 
individual  unit  processes  at  the  Sweeney  WTP.  Mike  is  a  co-PI  on  the  project 

8/27/15 

Signed  agreement  returned  to  Knappe  from  Flechtner,  "This  looks  like  an  interesting  and  valuable 
study  and  1  look  forward  to  seeing  the  findings." 

5/3/16 

Knappe  sends  email  to  Richardson:  share  beginnings  of  paper  on  occurrence  of  perfluoroalkyl 
substances  in  CFR.  Contained  with  abstract  "The  only  PFECA  for  which  an  authentic  standard  was 
available  for  quantification,  GenX,  was  detected  at  an  average  concentration  at  631  ng/L."  Richardson 
forwards  email  to  Kearns  (Rev  1). 

5/25/16 

EPA  reduces  the  health  advisory  limit  for  PFOA  &  PFOS  to  70  ng/L. 

9/12/16 

Richardson  &  Styers  meeting;  reviewed  Knappe  report.  "Good  thing  to  be  published  and  get 
information  out  there  on  emerging  contaminants." 

9/18/16 

Knappe  to  Kearns,  Richardson,  and  3  other  study  participants:  Will  be  sending  manuscript  to 
Environmental  Science  &  Technology  Letters  on  9/26/16.  Includes  occurrence  data  for  perfluorinated 
compounds.  Sent  draft  research  paper;  requested  final  comments  before  publication  submission  on 
9/26/16. 

9/24/16 

Knappe  to  Kearns,  Richardson:  interest  in  co-authorship  on  paper?  Response  "Yes,  grateful  if  you 
added  us  as  co-authors.  Do  not  have  any  comments  on  it  at  this  time".  Added  as  co-authors  since 
they  provided  samples. 

9/30/16 

Richardson  retires  from  CFPUA 

11/10/16 

Knappe  paper  published  in  Environmental  Science  &  Technology  Letters,  "Legacy  &  Emerging 
Perfluoroalkyl  Substances  are  Important  Drinking  Water  Contaminants  in  the  Cape  Fear  River 

Watershed  of  North  Carolina".  Co-authors  include  CFPUA,  US  EPA,  Town  of  Pittsboro,  and  Fayetteville 
Public  Works  Commission.  Study  found  that  for  PFAS  compounds,  which  the  EPA  had  already 
established  health  advisories  for,  were  not  found  at  high  levels  in  the  CFR.  The  paper  also  indicated 
that  there  was  little  information  on  the  toxicity  of  the  fluorochemical  alternatives  (PFECAs)  found  in 
the  CFR,  and  that  EPA  has  not  established  a  health  advisory  standard  for  those  PFECAs. 

11/19/16 

Knappe  sends  paper  to  co-authors,  including  Kearns  &  Richardson.  (Rev  1) 

11/23/16 

Knappe  forwards  published  paper  to  multiple  individuals  within  NC  DEQ  and  various  cities  (CFPUA  not 
included  in  email).  Text  of  email  includes  "attaching  a  paper  we  published  this  month  in  ES&T  Letters. 
We  studied  the  occurrence  of  per-  and  polyfluoroalkyl  substances  (PFAS)  in  the  Cape  Fear  River 
watershed.  Legacy  PFAS,  such  as  PFOA  and  PFOS  dominated  the  PFAS  signature  in  the  Haw  River,  In 
contrast,  new  fluorinated  alternatives  such  as  GenX,  a  replacement  for  PFOA,  were  very  high  in  Wilm 
(and  by  association  also  in  Brunswick  and  Pender).  None  of  the  newly  discovered  compounds  being 
discharged  by  the  Chemours  plant  south  of  Fayetteville  are  removed  by  the  advanced  and 
conventional  treatment  processes  employed  in  the  Sweeney  WTP  in  Wilm.  Also,  many  of  the 
compounds  are  essentially  non-adsorbable  on  activated  carbon.  1  think  it  would  be  useful  to  discuss 
the  results.  A  large  number  of  people  are  exposed  to  high  levels  of  PFAS  through  their  drinking 
water!" 

11/29/16 

Dr.  Mallin  (UNCW)  sends  email  stating  "Folks  -  recent  CFR  paper  from  NCSU",  with  attached  published 
paper.  Recipients  include  personnel  from  UNCW,  NC  DENR,  NOAA,  NCSU,  Fayetteville  Public  Works, 
CFPUA  (Eckert  &  Ellisl,  Cape  Fear  River  Watch  &  NC  Coastal  Federation 

3/6/17 

Knappe  sends  published  paper  to  Kearns 

317117 

Kearns  forwards  paper  to  Eckert,  Deaney,  &  Allyson  Ridout  (all  CFPUA  internal). 

3/7/17 

Kearns  to  Deaney:  would  be  good  to  investigate  whether  a  lab  can  analyze  for  emerging  compounds 
highlighted  in  study. 

3/20/17 

Styers,  Eckert,  Vandermeyden,  and  Flechtner  meet  to  discuss  Knappe  paper.  Determined  that  more 
information  was  needed  and  that  Knappe  needed  to  provide  next  steps.  Styers  requested  Kearns 
coordinate  this  request. 

A/13/17 

Styers,  Eckert,  Malone  &  Kearns  meet  to  discuss  Knappe's  desire  for  more  research,  pros,  cons,  and 
what  CFPUA  needed  Knappe  to  provide  to  improve  CFPUA's  understanding  of  the  previous  paper  and 
next  steps. 

A/13/17 

Kearns  to  Water  Team,  inviting  team  to  April  19th  meeting  with  Knappe.  Invitees  include  Flechtner, 
Styers,  Vandermeyden,  Heidi  Cox  (DEQ),  McGill,  Eckert,  and  others.  Purpose  "Been  approached  by 

Knappe  re:  legacy  &  emerging  PFAS  compounds  in  our  raw  water  and  their  fate  once  they  have  passed 
through  the  Sweeney  WTP  treatment  regime.  Due  to  their  persistent  nature  and  potential 
concentrations  in  our  source  water,  there  is  a  strong  desire  to  identify  the  PFAS  compounds,  their 
concentrations,  and  their  fate  in  our  treatment  plants  through  a  coordinated  sampling  effort  with 
Detlef  s  lab.  Proposal  attached.  The  scope  of  this  project  is  such  that  thorough  vetting  and  buy-in 
from  all  Authority  levels  would  be  best  before  anything  moves  forward." 

4/19/17  Water  Team  Mtg  with  Knappe.  CFPUA  staff  in  attendance  (minus  Flechtner),  as  well  as  Heidi  Cox,  NC 
DEQ.  Reviewed  study  results;  proposed  additional  sampling  to  determine  the  fate  of  1,4-dioxane  and 
perfiuoroalkyi  substances  (PFAS)  in  the  urban  water  cycle  (source  ->  water  system  ->  distribution  -> 
wastewater  ->  discharge).  Determine  fate  of  1,4-dixoane  &  PFAS  during  ASR;  determine  possible 
association  of  1,4-dioxane  &  PFAS  with  biosolids.  Knappe  wanted  to  get  other  utilities  involved  in 
sampling.  Knappe  wanted  his  next  project  to  further  investigate  GenX  and  its  fate  and  look  for 
potential  treatment  technologies  and  to  use  the  research  to  talk  to  the  state  to  get  it  regulated  and 
out  of  the  river. 

Knappe  to  Styers;  "Not  enough  information  to  say  that  you  shouidn't  drink  the  water" 

CFPUA  staff  continues  to  research  GenX  and  PFOAs  and  its  human  health  effects.  Conflicting 
information  is  found;  most  information  stated  more  information  and  study  is  needed  to  determine 
what  if  any  health  effects  are  associated  with  the  product. 

4/22/17  Knappe  forwards  abstract  (Swedish  study)  re:  GenX  toxicity  to  Kearns,  "which  purports  that  GenX  is 

more  toxic  than  PFOA,  concentrations  in  Wilm,  Brunswick,  &  Pender  greatly  exceed  the  current  health 
advisory  level  for  PFOA.  I  think  it  is  important  that  we  push  to  dramatically  reduce  inputs  of  GenX  and 
similar  compounds  into  the  CFR". 

4/26/17  Eckert  requests  Chemours  NPDES  permit  from  NC  DEQ 

5/2/17  Eckert  discusses  issue  with  Linda  Culpepper,  DEQ,  at  ESI  mtg.  Asks  about  the  process  CFPUA  would 
use  to  get  the  state's  assistance  to  further  investigate  and  regulate  the  discharge  of  new  chemicals 
from  Chemours  facility.  Given  the  name  of  a  contact  in  the  DEQ  Fayetteville  Regional  Office. 

CFPUA  staff  draft  letter  for  NC  DEQ,  will  seek  board  approval. 

5/15/17  Star  News  inquiry  to  Knappe,  forwarded  to  Kearns  &  Eckert 

6/1/17  CFPUA  contacted  by  StarNews  re:  Knappe  study.  Styers  discussed  with  Haggerty  and  provided 
answers  the  next  day. 

6/5/17  Styers  sent  email  to  BOD  about  upcoming  article  in  StarNews. 

6/7/17  CFPUA  Exec  Committee  Mtg:  Flechtner  brought  issue  to  committee  mtg.  Styers  summarized  Knappe 
report.  Mentioned  StarNews  would  be  doing  article.  Committee  approved  a  letter  to  DEQ,  including 
research  paper,  requesting  DEQ  assistance  in  evaluating  the  effect  of  the  substance  on  surface  water. 
No  information  presented  that  indicated  a  health  concern.  EPA  proposed  study  and  they  set  national 
drinking  water  standards.  DEQ  regulates  based  on  those  standards. 

6/8/17  StarNews  article  published. 

Interviewees: 

Ben  Kearns,  CFPUA  Water  Operations  Supervisor 
John  Malone,  CFPUA  Water  Treatment  Plant  Supervisor 
Frank  Styers,  CFPUA  Chief  Operations  Officer 
Beth  Eckert,  CFPUA  Environmental  Management  Director 
Jim  Flechtner,  CFPUA  Executive  Director 


Linda  Miles,  CFPUA  Consulting  Attorney 
Mike  Brown,  CFPUA  Board  Chairman 
Dr.  Detlef  Knappe,  NCSU 


Prepared  bv: 

Jennifer  H  Adams,  PE,  CFPUA  Board  Vice-Chairman 
Robin  Smith,  JD,  Robin  Smith  Law  Office 
6/20/17 


6/22/2017 


Public  Utility  Authority 


Stewardship.  SustainabHity.  Service. 

Review  of  GenX  Response 


Agenda 

Background  Information  on  GenX 
EPA/NC  DEQ  Permitting  Process  Overview 
Highlights  from  CFPUA  Timeline 
Conclusion  &  Recommendations 
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Background  on  GenX 


•  One  of  several  new  compounds  developed  to  replace  PFOA/PFOS 

•  EPA  studies  documented  health  risks  associated  with  PFOA  and  PFOS 

•  Cancer,  liver  damage,  immune  effects,  etc. 

•  First  EPA  health  advisory  issued  2009;  revised  in  2016 

•  Phaseout  of  PFOS  and  PFOA 

•  2000:  3M  announced  it  would  stop  producing  PFOS 

•  2006:  EPA  reached  voluntary  agreement  with  8  companies  to  phaseout  PFOA  by 
2015 
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Regulation  of  uenx: 
Clean  Water  Act 


•  PFAS  not  on  EPA's  list  of  priority  toxic  pollutants 

•  DEQ  has  classified  the  Cape  Fear  River  for  water  supply 

•  WQ  standards  based  on  protecting  river  as  a  water  supply  source 

•  Dischargers  meet  in-stream  water  quality  standards 

•  EPA  also  sets  technology-based  wastewater  limits  for  categories  of  industrial 
dischargers 

•  If  no  EPA  limit  for  a  pollutant  or  type  of  discharge  exists,  the  state  water  quality 
permit  writer  can  develop  limits  on  a  case  by  case  basis  under  Clean  Water  Act 
criteria. 
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-  Regulation  of  Gen 

Safe  Drinking  Water  Act 

•  EPA  has  not  adopted  drinking  standards  for  any  PFAS  (including  PFOA 
andPFOS) 

•  2012:  Required  5-year  monitoring  for  PFOA  and  PFOS  in  water  systems 
to  gather  data 

•  2016  EPA  health  advisory  for  PFOA/PFOS  revised  to  70  ppt  for  lifetime 
exposure 

•  Health  advisory  does  not  apply  other  PFAS  or  alternatives  like  GenX 
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Drinking  Water  System 


•  Treats  water  to  meet  national  drinking  water  standards 

•  Monitors  for  regulated  contaminants  and  reports  results 

•  Provides  notice  of  standard  exceedances 

•  Voluntary  actions  in  response  to  EPA  health  advisories 
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In  Brief 


EPA/DEQ:  Regulates  water  quality  impacts  to  the  river  (standards,  wastewater 

discharge  limits) 


EPA/DEQ:  Regulates  drinking  water  systems;  researches  health  risk;  develops 

drinking  water  rules 


Water  System:  Operates  under  drinking  water  rules  (monitoring,  treatment,  public 

notices)  5^3 
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Knappe  Paper:  The  Study 

•  CFPUA  partnered  in  the  study  to: 

1.  Measure  concentrations  of  PFECAs  in  Cape  Fear  between 
Fayetteville  Chemours  plant  and  Sweeney  WTP 

2.  Evaluate  effectiveness  of  water  treatment  process  in  removal  of 
PFECAs 
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Knappe  Paper:  Results 


•  Very  Lq^w  levels  of  PFOA/PFOS  in  Sweeney  raw  water 

•  Higher  levels  of  PFECAs  {including  GenX) 

•  GenX  concentrations  averaged  631  ppt 

•  Noted  lack  of  information  on  toxicity  of  GenX 

•  Suggested  possible  need  for  follow  up  on  discharge  control  and 
monitoring 


•  2014  to  2015:  Knappe's  team  partners  with  CFPUA  for  further 
studies  on 

•  Presence  of  fluorochemicals  In  the  CFR 

•  Assess/develop  treatment  options 

•  Nov  2016:  Knappe  paper  is  published 

5^3 
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6/22/2017 


Conclusion  &  Recommendations 


Given  all  of  the  available  information,  CFPUA  staff  acted  in  an 
appropriate,  professional,  timely,  and  scientific  manner 

•  Data  was  gathered,  studied,  and  reviewed  at  appropriate  levels 

•  Based  upon  information  and  facts  available  to  CFPUA  at  the  time,  staff 
moved  the  issue  appropriately  through  the  CFPUA  chain  of  command 

Recommendation  to  consider  a  process  for  releasing  "non¬ 
routine"  sampling  results  to  the  public 


PCaiwFNr 

hiMit  BlHily  luUisrtlt 


Summary 

Perfluorochemical  alternatives  are  an  emerging  class  of 
compounds 

•  Little  toxicological  or  environmental  data  Is  available 

•  Neither  US  EPA  nor  NC  DEQ  has  set  health  or  discharge  standards 
CFPUA  participated  in  the  study  to  gain  scientific  knowledge 

CFPUA  staff  were  reviewing  and  acting  upon  the  available  data  in 
an  appropriate  &  scientific  manner 
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Summary  of  Potential  Action  Items  for  CFPUA: 


June  22.  2017 


1)  Continue  encouraging  EPA  and  DEQ  to  determine  safe  /  health  protective  concentration 
levels  of  GenX  in  drinking  water. 

2)  Continue  encouraging  DEQ  to  determine  the  relevance/import  of  NC's  IMAC  for  PFOAs 
of  1  microgram  per  liter  in  groundwater  has  to  drinking  water. 

3)  Continue  encouraging  DEQ  and  EPA  to  determine  what  levels  of  PFOAs  and  GenX 
variants  are  and  will  remain  in  the  Cape  Fear  after  the  cessation  of  Chemours  discharge, 
including,  but  not  limited  to  an  assessment  of  what,  if  any,  release  of  PFOAs  into  the 
Cape  Fear  are  still  occurring  because  of  groundwater  problems  at  Chemours. 

4)  If  the  information  provided  by  EPA  and  DEQ  is  not  sufficient,  determine  if  CFPUA  should 
hire  its  own  toxicologist/epidemiologist  to  review  and  opine  upon  the  safe  levels  of 
concentrations  of  GenX  and  PFOAs  based  upon  existing  studies  and  otherwise  assist 
CFPUA. 

5)  If  EPA  and  DEQ  do  not  provide  an  acceptable  solution  to  ensure  water  quality, 
determine  whether  CFPUA  could  implement  some  form  of  additional  treatment  of  its 
intake  water  to  eliminate/reduce  GenX  and  PFOAs  in  finished  water. 

6)  Remain  active  and  engaged  with  DEQ  and  EPA  in  the  Chemours  NPDES  Permit  Renewal 
process. 

7)  Seek  the  following  additional  information  from  Chemours  (perhaps  by  asking  DEQ  and 
EPA  to  use  their  authority  to  obtain): 

a)  Copies  of  all  toxicity  studies  furnished  to  DEQ  and  EPA  or  otherwise  known  (this  will 
overlap  with  documents  covered  by  PRR  and  FOIA  requests  to  DEQ  and  EPA, 
respectively); 

b)  Copies  of  all  studies  (or  sampling,  if  any)  that  Chemours/Dupont  has  done  to 
determine  the  efficiency  of  the  removal  process;  and 

c)  Information  and  documents  regarding  the  monthly  and  annual  amounts  of  GenX 
that  Chemours  calculates  it  discharged  to  the  Cape  Fear  since  inception  of  use. 

8)  Assess  what,  if  any,  additional  requests  for  action  CFPUA  may  make  of  EPA,  DEQ  and 
Chemours. 

9)  Determine  what,  if  any,  economic  damages,  CFPUA  has  suffered  (and/or  are  likely  to 
suffer  in  the  future)  as  the  result  of  Chemours/Dupont  discharges. 
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Unregulated  Contaminants  and  Water  Quality  Reporting  Program  Enhancements 

June  23, 2017 


( 


Following  the  recent  GenX  issue,  it  makes  sense  to  evaluate  ways  CFPUA  could  improve  certain 
processes  to  ensure  customers  have  access  to  water  quality  data.  CFPUA  runs  thousands  of  compliance 
tests  on  its  drinking  water  each  year.  Moreover,  tests  on  raw  water  also  reveal  important  information 
about  the  quality  of  our  source  water.  While  all  this  information  is  public,  it  is  currently  not  easily 
accessible  to  customers. 

The  EPA  Unregulated  Contaminant  Monitoring  Rule  (UCMR)  identifies  and  tests  for  unregulated 
contaminants  in  surface  waters.  Based  on  test  results  and  potential  for  health  risks,  EPA  then  regulates 
contaminants  by  setting  standards  for  public  water  supplies  to  meet.  CFPUA  participates  in  the  UCMR 
program  every  five  years  by  testing  for  certain  contaminants  and  reporting  results  to  EPA.  CFPUA 
includes  test  results  in  that  year's  Water  Quality  Report,  which  is  a  document  that  describes  information 
about  the  quality  of  CFPUA  water  for  the  public.  The  next  round  of  UCMR  testing  will  be  in  September 
2018. 


o 
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Below  is  an  initial  list  of  steps  CFPUA  will  take  to  ensure  customers  can  easily  reach  information  about 
the  water  supply,  as  well  as  steps  we  will  take  to  ensure  water  quality  information  is  properly  managed. 

•  Establish  a  page  on  the  CFPUA  web  site  titled  "The  Quality  of  Your  Drinking  Water" 

o  Create  a  link  to  any  detects  of  an  unregulated  contaminant,  regardless  of  whether  it  is 
included  in  UCMR.  Advertise  new  data  so  customers  know  to  look. 

Create  a  link  to  a  rolling  12-month  list  of  water  quality  test  results  for  compliance 
Include  information  about  disinfection  byproducts,  UCMR,  source  water,  FAQs, 
treatment  processes,  etc. 

o  Include  links  to  EPA,  CDC  and  other  sources  of  health  information 

•  Report  UCMR  data  at  a  Board  meeting,  not  just  through  the  Water  Quality  Report 

•  Issue  a  press  release  when  new  UCMR  or  other  unregulated  contaminant  test  results  are 
available 

•  Secure  Board  approval  for  water  study  partnerships.  After  they  are  complete,  bring  study 

results  to  the  next  meeting  for  Board  review  1 1 5  f /-pul,  li'ii..  On. 

•  Quickly  escalate  test  data  that  appears  unusual  or  concerning^  '  I  'CI-  ‘Qj-i  \ 

•  Conduct  quarterly  or  special  reviews  with  the  New  Hanover  County  Health  Department  to 

discuss  water  quality  trends  ^ 

This  is  not  to  say  this  a  final  list  of  steps  CFPUA  will  take  in  the  wake  of  GenX.  Rather,  this  is  an 
immediate  set  of  action  items  that  will  ensure  our  customers  have  proper  access  to  water  quality  I  • 
information.  Other  steps  will  be  developed  as  lessons  from  the  incident  are  studied  more  formally. 
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Drinking  Water  Contaminants  in  the  Cape  Fear  River  Watershed  of 
North  Carolina 

Mei  Sun,*'^'*®  Elisa  Arevalo,*  Mark  Strynar,^  Andrew  Lindstrom,^  Michael  Richardson,''  Ben  Kearns," 
Adam  Pickett,''"  Chris  Smith,*  and  Dedef  R,  U.  Knappe* 

^Department  of  Civil  and  Environmental  Engineering,  University  of  North  Carolina  at  Charlotte,  Charlotte,  North  Carolina  28223, 
United  States 

^Department  of  Civil,  Construction,  and  Environmental  Engineering,  North  Carolina  State  University,  Raleigh,  North  Carolina 
27695,  United  States 

^National  Exposure  Research  Laboratory,  U.S.  Environmental  Protection  Agency  Research,  Triangle  Park,  North  Carolina  2771 1, 
United  States 

''Cape  Fear  Public  Utility  Authority,  Wilmington,  North  Carolina  28403,  United  States 
■’’Town  of  Pittsboro,  Pittsboro,  North  Carolina  27312,  United  States 
^Fayetteville  Public  Works  Commission,  Fayetteville,  North  Carolina  28301,  United  States 
O  Supporting  Information 


ABSTRACT:  Long-chain  per-  and  polyfluoroalkyl  substances 
(PFASs)  tfe  being  replaced  by  short-chain  PFASs  and 
fluorinated  alternatives.  For  ten  legacy  PFASs  and  seven 
recently  discovered  perfluoroalkyl  ether  carboxylic  adds 
(PFECAs),  we  r^rt  (l)  their  occurrence  in  the  C:^e  Fear 
River  (CFR)  watershed,  (2)  their  £rt»  in  water  treatmrait 
processes,  and  (3)  their  adsorb!d)ility  on  powdered  activated 
carbon  (PAC).  In  the  headwater  region  of  the  CFR  basin, 

PFECAs  were  not  detected  in  raw  water  of  a  drinking  water 
treatment  plant  (DWTP),  but  concentrations  of  legacy  PFASs 
were  high.  Th®  U-S.  Envirorunental  Protection  Agency’s 
lifetime  health  advisory  level  (70  ng/L)  for  perfluorooctane- 

sulfonic  add  and  per^orooctanoic  add  (PFOA)  was  exceeded  on  57  of  127  sampling  days.  In  raw  water  of  a  DWTP 
downstream  of  a  PFAS  manufecturer,  the  mean  concentration  of  perfluoro-2-propoxypropanoic  add  (PFPrOPrA),  a  replacement 
for  PFOA,  was  631  ng/L  (h  =  37).  Six  odier  PFECAs  were  detected,  with  three  efliibiting  chromatographic  peak  ar^  up  to  15 
times  that  of  PFPrOPrA.  At  this  DWTP,  PFECA  removal  by  coagulation,  ozonation,  bipfikration,  and  disinfection  was  ne^Ugfele. 
The  adsorbability  of  PFASs  on  PAC  increased  with  increasing  chain  let^fli.  Replacing  one  CFj  group  with  an  ether  oxygen 
decreased  the  affinity  of  PFASs  for  PAC,  vffiile  replacing  additional  CF2  groups  did  not  lead  to  forffier  affinity  changes. 


■  INTRODUCTION 

Per-  and  polyfluoroalkyl  substances  (PFASs)  are  extensively 
used  in  the  production  of  plastics,  water/stain  repellents, 
firefighting  foams,  and  food-contact  paper  coatings.  The 
widespread  ocourence  of  PFASs  in  dritiking  water  sources  is 
dosely  related  to  the  presence  of  sources  such  as  industrial 
sites,  military  fire  training  areas,  dvilian  airports,  and  waste- 
water  treatment  plants.'  Until  2000,  long-chain  perfluoroalkyl 
sulfonic  adds  [C  iiF2n+iS03H;  n  >  6  (PFSAs)]  and  perfluoro- 
alkjd  carboxylic  adds  [C„F2„+iCOOH;  n  >7  (PFCAs)]  were 
predominantly  used.^  Accumulating  evidence  about  the 
ecological  persistence  and  human  health  eflfects  associated 
with  closure  to  long-chain  PFASs^’’'  has  led  to  an  increased 
level  of  regulatory  attention.  Recently,  the  U.S.  Environmental 
Protection  Agency  (USEPA)  established  a  lifetime  health 
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advisory  level  (HAL)  of  70  ng/L  for  the  sum  of 
peffiuprooctaiuuc  add,(PFDA)  and  perfluorooctanesulfi>nfo 
add  (PFOS)  concentrations  in  drinking  water.^'*  Over  the  past 
decade,  production  of  long-chain  PFASs  has  declined  in  Europe 
and  North  America,  and  manufecturers  are  moving  toward 
short-chain  PFASs  and  fluorinated  alternatives.^”  *°  Some 
fluorinated  alternatives  were  recently  identified,*’"  but  others 
remain  unknown*^  because  they  are  either  proprietary  or 
manufacturing  byproducts. 
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One  group  of  fluorinated  alternatives,  perfluoroalkyl  ether 
carbox^c  adds  (PFECAs),  was  recently  discovered  in  the  Cape 
Fear  River  (CFR)  downstream  of  a  PFAS  manufacturing 
facility.**  Identified  PFECAs  induded  perfluoro-2-methoxy- 
acetic  add  (PFMOAA),  perfluoro-3-methoxypropanoic  add 
(PFMOPrA),  perfluoro-4-methoxybutanoic  add  (PFMOBA), 
perfluoro-2-propoxypropanoic  add  .  (PFPrOPrA),  perfluoro- 
(3,5-dioxahexanoic)  add  (PF02HxA),  perfluoro(3,S,7-trioTa- 
octanoic)  add  (PF030A),  and  perfluoro(3,5,7,9-tetraoxadeca- 
noic)  add  (PF04DA)  (Table  SI  and  Figure  Si).  The 
ammonium  salt  of  PFPrOPrA  is  a  known  PFOA  alternative** 
that  has  been  produced  since  2010  with  the  trade  name 
“GenX’.  To  the  best  of  our  knowledge,  the  only  other 
published  PFECA  occurrence  data  are  for  PFPrOPrA  in  Europe 
and  China,**  and  no  published  data  about  the  fate  of  PFECAs 
during  water  treatment  are  available.  Except  for  a  few  studies 
(most  by-  the  manufacturer),  **'’^‘’  little  is  known  about  the 
toxidty,  pharmacokinetic  behavior,  or  environmental  fete  and 
transport  of  PFECAs. 

The  strong  C— F  bond  makes  PFASs  refradory  to  abiotic  and 
biotic  degra^tion,^*  and  most  water  treatment  processes  are 
ineffective  for  legacy  PFAS  removaL^^””  Processes  capable  of 
removing  PFCAs  and  PFSAs  indude  nanofiltration,  reverse 
osmosis,"  ion  exchange,^*'^’  and  activated  carbon  adsorp¬ 
tion,^*'^’  with  activated  carbon  adsorption  being  the  most 
widely  employed  treatment  option. 

The  objectives  of  this  research  were  (l)  to  identify  and 
quantify  the  presence  of  legacy  PFASs  and  emerging  PFECAs 
in  drinking  water  sources,  (2)  to  assess  PFAS  removal  by 
conventional  and  advanced  processes  in  a  full-scale  drinking 
water  treatment  plant  (DWTP),  and  (3)  to  evaluate  the 
adsorbability  of  PFASs  on  powdered  activated  carbon  (PAC). 

■  MATERIALS  AND  METHODS 

Water  Samples.  Source  water  of  three  DWTPs  treating 
surfece  water  in  the  CFR  watershed  was  sampled  between  June 
14  and  December  2,  2013  (Figure  S2).  Samples  were  collected 
from  the  raw  water  tap  at  each  DWTP  daily  as  either  8  h 
composites  (DWTP  A  127  samples)  or  24  h  composites 
(DWTP  B,  73  samples;  DWTP  C,  34  samples).  Samples  were 
collected  in  250  mL  HDPE  bottles  and  picked  up  (DWTPs  A 
and  B)  or  shipped  overnight  (DWTP  C)  on  a  weekly  basis.  All 
samples  were  stored  at  room  temperature  until  they  were 
analyzed  (within  1  week  of  receipt).  PFAS  losses  during  storage 
were  negligible  on  the  basis  of  results  of  a  70  day  holding  study 
at  room  temperature.  On  August  18,  2014,  grab  samples  were 
collected  at  DWTP  C  after  each  unit  process  in  the  treatment 
train  [raw  -water  ozonation,  coagulation/flocculation/sedimen¬ 
tation,  serfed  ^er  ozonation,  biological  ac^ted  carbon 
(BAC)  filtration,  and  disinfection  by  medium-pressure  UV 
lamps  and  free  chlorine].  Operational  conditions  of  DWTP  C 
on  the  sampling  day  are  listed  in  Table  S2.  Samples  were 
collected  in  1  L  HDPE  bottles  and  stored  at  room  temperature 
until  they  were  analyzed.  On  the  same  day,  grab  samples  of 
CFR  water  were  collected  in  six  20  L  HDPE  carboys  at  William 
O.  Huske  Lock  and  Dam  downstream  of  a  PFAS  manufacturing 
site  and  stored  at  4  °C  until  use  in  PAC  adsorption  experiments 
(background  water  matrix  characteristics  listed  in  Table  S3). 

Adsorption  Experiments.  Adsorption  of  PFASs  by  PAC 
was  studied  in  batch  reactors  (amber  glass  bottles,  0.45  L  of 
CFR  -water).  PFECA  adsorption  -was  studied  at  ambient 
concentrations  (~1000  ng/L  PFPrOPrA  chromatographic 
peak  areas  of  other  PFECAs  being  approximately  10—800% 


of  the  PFPrOPrA  area).  Legacy  PFASs  were  present  at  low 
concentrations  (<40  ng/L)  and  spiked  into  CFR  water  at 
~1000  ng/L  each.  Data  from  spiked  and  nonspiked  experi¬ 
ments  showed  that  the  added  legacy  PFASs  and  methanol  (l 
ppm,)  from  the  primary  stock  solution  did  not  affect  native 
PFECA  removal.  A  thermally  activated,  wood-based  PAC 
(PicaHydro  MP23,  PICA  USA  Columbus,  OH;  mean  diameter 
of  12  |<m,  BET  suifrice  area  of  1460  mVg)*°  proven  to  be 
effective  for  PFAS  removal  in  a  prior  study*’ was  used  at  doses 
of  30,  60,  and  100  mg/L.  These  doses  represent  the  upper 
feasible  end  for  drinking  -water  treatment  Samples  were  taken 
prior  to  and  periodically  after  PAC  addition  for  PFAS  analysis. 
PFAS  losses  in  PAC-free  blanks  were  negligible. 

PFAS  Analysis.  Information  about  analytical  standards  and 
liquid  chromatography— tandem  mass  spectrometry  (LC— MS/ 
MS)  methods  for  PFAS  quantification  is  provided  in  the 
Supporting  Information. 

■  RESULTS  AND  DISCUSSION 

Occurrence  of  PFASs  in  Drinking  Water  Sources.  Mean 
PFAS  concentrations  in  source  water  of  three  DWTPs  treating 
surfece  water  from  the  CFR  -watershed  are  sho-wn  in  Figure  1. 


PFBA  ■PFFM  smixA  aPFHpA  aPFOA  aFFNA 

aFFDA  aPFBS  aPTHxS  BPFOS  aPFPlOPrA 

Community  A 
n-127 
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n-73 
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n»34 

0  200  400  600  800 

Average  conceniration  in  drinldng  water  source  (ng/L) 

Figure  1.  Occurrence  of  PFASs  at  drinking  -water  intakes  in  the  CFR 
watershed.  Concentrations  represent  averages  of  samples  collected 
between  June  and  December  2013.  Indi-vidual  samples  with 
concentrations  below  the  quantitation  limits  (QLs)  were  considered 
as  0  when  calculating  averages,  and  average  concentrations  below  the 
-were  not  plotted. 


In  communities  A  and  B,  only  legacy  PFASs  were  detected 
(mean  2]PFAS  of  355  ng/L  in  community  A  and  62  ng/L  in 
community  B).  Detailed  concentration  data  are  shown  in  Table 
S6  and  Figure  S3.  In  community  A  PFCAs  with  four  to  eight 
total  carbons,  perfiuorohexanesulfonic  add  (PFHxS),  and 
PFOS  were  detected  at  mean  concentrations  above  the 
quantitation  limits  (QLs).  During  the  127  day  sampling 
campaign,  the  sum  concentration  of  PFOA  and  PFOS  exceeded 
the  USEPA  HAL  of  70  ng/L  on  57  days.  The  mean  sum 
concentration  of  PFOA  and  PFOS  over  the  entire  study  period 
was  90  ng/L,  -with  approximately  equal  contributions  from 
PFOS  (44^g/L)  and  PFOAr(46  hg/L).  bfeaihum  PFOS  arid 
PFOA  concentrations  were  346  and  137  ng/L,  respectively. 
Similar  PFOS  and  PFOA  concentrations  were  observed  in  the 
same  area  in  2006,**  suggesting  that  PFAS  source(s)  upstream 
of  community  A  have  continued  negative  impacts  on  drinking 
water  quality.  Also,  our  data  show  that  legacy  PFASs  remain  as 
siufece  water  contaminants  of  concern  even  thougji  their 
production  was  recently  phased  out  in  the  United  States.  It  is 
important  to  note,  however,  that  among  the  PFCAs  that  were 
measured  in  both  2006  and  2013  (PFHxA  to  PFDA),  the 
PFCA  speciation  shifted  from  long-chain  (~80— 85% 
C,F2„+,C00H;  n  =  7-9)  in  2006  to  short-chain  (76% 
QFj^+jCOOH;  n  =  5—6)  in  2013.  In  contrast,  the  PFSA 
speciation  -was  dominated  by  PFOS  in  both  2006  and  2013. 
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Relating  total  PFAS  concentration  to  average  daily  streamflow 
(Figure  S4)  illustrated  a  general  trend  of  low  PFAS 
concentrations  at  high  flow,  and  hig^  concentrations  at  low 
flow,  consistent  with  the  hypothesis  of  one  or  more  upstream 
point  sources. 

In  community  B,  perfluorobutanoic  add  (PFBA)  and 
perfluoropentanoic  add  (PFPeA)  were  most  frequently 
deteded  with  mean  concentrations  of  12  and  19  ng/L, 
respectively.  Mean  PFOA  and  PFOS  concentrations  were 
below  the  QLs,  and  the  maximum  sum  concentration  of  PFOA 
and  PFOS  was  59  ng/L.  Lower  PFAS  concentrations  in 
community  B  relative  to  community  A  can  be  explained  by  the 
absence  of  substantive  PFAS  sources  between  the  two 
communities,  dilution  by  tributaries,  and  the  buffering  effed 
of  Jordan  Lake,  a  large  reservoir  located  between  communities 
A  and  B. 

In  community  C  (downstream  of  a  PFAS  manuflicturing 
site),  only  mean  concentrations  of  PFBA  and  PFPeA  were 
above  the  QLs.  The  relatively  low  concentrations  of  legacy 
PFASs  in  the  finished  drinking  water  of  community  C  are 
consistent  with  results  from  the  USEPA’s  third  unregulated 
contaminant  monitoring  rule  for  this  DWTP.^^  However,  high 
concentrations  of  PFPrOPrA  were  deteded  (up  to  ~4500  ng/ 
L).  The  average  PFPrOPrA  concentration  (631  ng/L)  was 
approximately  8  times  the  average  summed  PFCA  and  PFSA 
concentrations  (79  ng/L).  Other  PFECAs  had  not  yet  been 
identified  at  the  time  of  analysis.  Similar  to  communities  A  and 
B,  the  highest  PFAS  concentrations  for  community  C  were  also 
observed  at  low  flow  (Figure  S4).  Stream  flow  data  were  used 
in  conjunction  with  PFPrOPrA  concentration  data  to 
determine  PFPrOPrA  mass  fluxes  at  the  intake  of  DWTP  C. 
Daily  PFPrOPrA  mass  fluxes  ranged  from  0.6  to  24  kg/day  with 
a  mean  of  5.9  kg/day. 

Fate  of  PFASs  in  Conventional  and  Advanced  Water 
Treatment  Processes.  To  invest^te  whether  PFASs  can  be 
removed  from  impaded  source  water,  samples  from  DWTP  C 
were  coUeded  at  the  intake  and  after  each  treatment  step. 
Results  in  Figure  2  suggest  conventional  and  advanced 
treatment  processes  (coagulation/flocculation/sedimentation, 
raw  and  settled  water  ozonation,  BAG  filtration,  and 
disinfection  by  medium-pressure  UV  lamps  and  free  chlorine) 
did  not  remove  legacy  PFASs,  consistent  with  previous 
studies.^^”^  The  data  further  illustrate  that  no  measurable 
PFECA  removal  occurred  in  this  DWTP.  Concentrations  of 
some  PFCAs,  PFSAs,  PFMOPtA,  PFPrOPrA,  and  PFMOAA 
may  have  increased  after  ozonation,  possibly  because  of  the 
oxidation  of  precursor  compounds.^*  Disinfection  with 
medium-pressure  UV  lamps  and  free  chlorine  (located  between 
the  BAG  effluent  andThe  fiiusHed  water)  iiiay  hav^  dcdeased 
concentrations  of  PFMOAA,  PFMOPrA,  PFMOBA,  and 
PFPrOPrA,  but  only  to  a  limited  extent.  Small  concentration 
changes  between  treatment  processes  may  also  be  related  to 
temporal  changes  in  source  water  PFAS  concentrations  that 
occurred  in  the  time  frame  corresponding  to  the  hydraulic 
residence  time  of  the  DWTP. 

Results  in  Figure  2  further  illustrate  that  the  PFAS  signature 
of  the  August  2014  samples  was  similar  to  the  mean  PFAS 
signature  observed  during  the  2013  sampling  campaigns  shown 
in  Figure  1;  Le.,  PFPrOPrA  concentrations  (400—500  ng/L) 
greatly  exceeded  legacy  PFAS  concentrations.  Moreover,  ^ee 
PFEGAs  (PFMOAA,  PF02HxA,  and  PF030A)  exhibited  peak 
areas  2—113  times  greater  than  that  of  PFPrOPrA  (Figure  2b). 


Concentration  of  tnditionol  PFASs 
at  a  WTP  in  ConunuiitrC  (n^L) 

■  PFPlOPtA  PFBA  ■PFFkA  tiPFHrA  ■  PFHpA  nFFOA 

■  PFNA  bPFDA  bPFBS  bFFHS  aPFOS 


Peak  area  counts  of  emerging  PFASs 
at  a  WTP  in  Conuninity  C 

■  PFF>iOPrA  ■  F7MOAA  u  PFMOPrA  ■  PFMOBA 

PFOiHxA  ■FF030A  UPF04DA 

Figure  2.  Fate  of  (a)  legacy  PFASs  and  PFPrOPrA  and  (b)  PFECAs 
throu^  a  full-scale  water  treatment  plant  Because  authentic  standards 
were  not  available  for  PFECAs  other  than  PFPrOPrA,  chromato¬ 
graphic  peak  area  counts  are  shown  in  panel  b.  PFPrOPrA  data  are 
shown  in  bodi  panels  and  big^^ted  with  dashed  ovals  for  reference. 
Compounds  with  concentrations  below  the  QLs  were  not  plotted. 


The  existence  of  high  levels  of  emerging  PFASs  suggests  a  need 
for  their  incorporation  into  routine  monitoring. 

Adsorption  of  PFASs  by  PAC.  PAG  can  effectively  remove 
long-chain  PFCAs  and  PFSAs,  but  its  effectiveness  decreases 
with  decreasing  PFAS  chain  length.^'*’^*'^’  It  is  unclear, 
however,  how  the  presence  of  ether  group(s)  in  PFECAs 
impacts  adsotbabUity.  After  a  contact  time  of  1  h,  a  PAC  dose 
of  100  mg/L  achieved  >80%  removal  of  legacy  PFCAs  with 
total  carbon  chain  lengths  of  >7.  At  the  same  PAC  dose, 
removals  were  95%  for  PFCHDA  and  54%  for  PF030A,  but 
<40%  for  other  PFECAs.  Detailed  removal  percentage  data  as  a 
function  of  PAC  contact  time  are  shown  in  Figure  S5.  There 
was  no  meaningful  removal  of  PFMOBA  or  PFMOPrA,  and  the 
variability  shown  in  Figure  SS  is  most  likely  associated  with 
an:^^  variability.  PFMQAA^could  not  be  quantifieiby  the 
analytical  method  used  for  these  e^eriments;  however,  on  the 
basis  of  the  observations  that  PFAS  adsorption  decreases  with 
decreasing  carbon  chain  length  and  that  PFECAs  with  one  or 
two  more  carbon  atoms  than  PFMOAA  (Le.,  PFMOPtA  and 
PFMOBA)  erdiibited  negligible  removal  (Figure  3),  it  is 
expected  that  PFMOAA  adsorption  is  also  negligible  under 
the  tested  conditions. 

To  compare  the  affinity  of  different  PFASs  for  PAC,  PFAS 
removal  percentages  were  plotted  as  a  fimction  of  PFAS  chain 
length  [the  sum  of  carbon  (including  branched),  ether  oxygen, 
and  sulfur  atoms]  (Figure  3b).  The  adsorbability  of  both  legacy 
and  emerging  PFASs  increased  with  increasing  chain  length. 
PFSAs  were  more  readily  removed  than  PFCAs  of  matching 
chain  length,  a  result  that  agrees  with  those  of  previous 
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Figure  3.  PFAS  adsorption  on  PAC  (a)  at  carbon  doses  of  30,  60,  and  100  mg/L  and  (b)  as  a  function  of  PFAS  chain  length.  The  PAC  contact  tune 
in  CFR  water  was  1  h.  Legacy  PFASs  were  spiked  at  ~1000  ng/L,  and  the  emerging  PFASs  were  at  ambient  concentrations.  Figures  show  average 
PFAS  removal  percentages,  and  error  bars  show  one  standard  deviation  of  replicate  experiments. 


studies.^'^'^’  PFECAs  exhibited  adsorbabilities  lower  than 
those  of  PFCAs  of  the  same  chain  length  (e.g.,  PFMOBA  < 
PFHxA),  suggesting  that  the  replacement  of  a  CFj  group  with 
an  ether  oxygen  atom  decreases  the  affinity  of  PFASs  for  PAC. 
However,  the  replacement  of  additional  CF^  groups  with  ether 
groups  resulted  in  small  or  neg^gible  affinity  changes  among 
the  studied  PFECAs  (e.g.,  PFMOBA  ~  PF02HxA,  PFPrOPrA 
~  PF030A).  Alternatively,  if  only  the  number  of  perfluorinated 
carbons  were  considered  as  a  basis  of  comparing  adsorbability, 
the  interpretation  would  be  different.  In  that  case,  with  the 
same  number  of  perfluorinated  carbons,  PFCAs  have  an  affinity 
for  PAC  higher  than  that  of  monoether  PFECAs  (e.g.,  PFPeA  > 
PFMOBA)  but  an  affinity  lower  than  that  of  multi-ether 
PFECAs  (e.g.,  PFPeA  <  PF030A). 

To  the  best  of  our  knowledge,  this  is  the  first  paper  reporting 
the  behavior  of  recentiy  identified  PFECAs  in  water  treatment 
processes.  We  show  that  PFECAs  dominated  the  PFAS 
signature  in  a  drinking  water  source  downstream  of  a 
fluorochemical  manufficturer  and  that  PFECA  removal  by 
many  conventional  and  advanced  treatment  processes  was 
negligible.  Our  adsorption  data  further  show  that  PFPrOPrA 
(“GenX”)  is  less  adsorbable  than  PFOA,  which  it  is  replacing. 
Thus,  PFPrOPrA  presents  a  greater  drinking  water  treatment 
challenge  than  PFOA  does.  The  detection  of  potentially  high 
levels  of  PFECAs,  the  continued  presence  of  high  levels  of 
legacy  PFASs,  and  the  difficulty  of  effectively  removing  legacy 
PFASs  and  PFECAs  with  many  water  treatment  processes 
suggest  the  need  for  broader  discharge  control  and  contaminant 
monitoring. 
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Mike  McGill 


On  Jun  15, 2017,  at  4:09  PM,  Kevin  Wuzzardo  <kwuzzardo@vywavtv3 .com>  wrote; 


Kevin  Wuzzardo 

News  Director 

WWAY-TV,  LLC 

o:  910-763-0979 

a:  615  N.  Front  St,  Wilmington,  NC  28401 
w:  wwaytv3.com  e:  kwuzzardo@wwaytv3.com 

UM 


- Forwarded  Message - 

SubjectzRe:  MEDIA  ALERT:  Statement  from  CFPUA  Board  Chairman 
DateiThu,  15  Jun  2017  19:55:20  +0000 
From:Michael  Brown  <Michael.Brown@,cft)ua.org> 

To:Kevin  Wuzzardo  <kwii7.7ardo@wwavtv3.com> 


Kevin, 

CFPUA  staff  received  the  initial  findings  from  the  NC  State  research  team  leading  the  original 
study  on  May  3,  2016.  At  that  point,  it  is  my  understanding  that  the  study  was  still  underway. 
The  reason  for  the  review  is  to  establish  a  full  and  credible  accounting  of  all  of  the  information 
that  was  available  at  each  step  of  the  process. 

As  previously  stated,  the  results  of  the  Board's  internal  review  will  be  shared  with  the  public  as 
soon  as  possible. 

Regards, 

Mike  Brown 

From:  Kevin  Wuzzardo  <kwuzzardo@wwavtv3.com> 

Sent:  Thursday,  June  15,  2017  3:49:32  PM 
To:  Michael  Brown 

Subject:  Re:  MEDIA  ALERT:  Statement  from  CFPUA  Board  Chairman 
Mike, 

Are  you  saying  CFPUA  knew  of  the  presence  of  GenX  in  the  water  supply  in  May  2016? 

Thanks 

KEVIN 


Kevin  Wuzzardo 
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Ne\ffs  Director 
WWAY  News 
Wilmington,  NC 
910.763.0979 

Sent  from  my  iPhone 

On  Jun  15,  2017,  at  3:46  PM,  Michael  Brown  <Michael.Brown@cfoua.org>  wrote: 

STATEMENT  FROM  MIKE  BROWN,  CHAIRMAN  OF  THE  BOARD,  CAPE  FEAR  PUBLIC  UTILITY  AUTHORITY 
REGARDING  GENX: 

"The  role  of  the  CFPUA  is  to  provide  drinking  water  that  meets  or  exceeds  all  state  and  federal  standards  so 
that  our  drinking  water  is  safe.  As  a  result,  we  regularly  participate  in  scientific  studies  of  this  kind.  From  the 
moment  we  agreed  to  participate  in  the  NCSU  study  up  until  today  we  have  not  received  any  guidance  from 
any  regulatory  body  that  we  should  test  for  GenX,  nor  have  we  received  any  guidance  on  effective  ways  to 
remove  GenX  from  the  water  supply.  That  said,  I  stand  with  our  colleagues  at  the  state  and  local  levels,  and 
call  on  Chemours  to  stop  releasing  GenX  into  the  Cape  Fear  River  at  any  level. 

As  a  member  of  the  Wilmington  community,  I  wholeheartedly  agree  that  we,  as  the  CFPUA  Board,  are 
obligated  to  provide  transparency  in  all  aspects  of  this  organization,  and  that  the  Board  of  Directors  is 
obligated  to  fulfill  its  duty  to  provide  oversight  and  communicate  openly  with  the  public.  Therefore,  I  am 
going  to  ask  the  Board  to  conduct  a  review  regarding  CFPUA's  involvement  in  and  communication  about  the 
North  Carolina  State  University's  study. 

We  are  well  aware  of  the  public  concern  regarding  the  study  and  the  steps  CFPUA  followed  regarding  the 
discovery  of  GenX  in  the  Cape  Fear  River.  I  will  recommend  that  the  review  will  be  led  by  Jennifer  Adams,  a 
chemical  engineer  and  member  of  the  Board.  At  the  conclusion  of  this  review,  the  Board  of  Directors  will 
share  its  findings  with  the  public. 

In  the  interim,  the  following  is  an  account  of  events  known  to  me  at  this  time. 

CFPUA  staff  received  the  initial  findings  from  the  NC  State  research  team  leading  the  original 
study  on  May  3, 2016.  The  study  progressed,  and  a  final  draft  was  shared  with  CFPUA  staff  on 
September  25, 2016,  shortly  before  the  study  was  published  in  Environmental  Science  and 
Technology  Letters  on  November  10, 2016.  The  study  revealed  traces  of  GenX  in  the  Cape  Fear 
River. 

The  EPA— also  an  active  participant  in  the  NCSU  study— through  their  approvals,  allows  1%  of  the 
manufacturing  waste  stream  of  GenX  to  be  discharged  into  the  river.  Because  of  this,  it  was  not 
surprising  that  the  study  confirmed  traces  in  the  water. 

Upon  confirmation  of  GenX  in  the  Cape  Fear  River  at  the  conclusion  of  this  study,  CFPUA  staff 
implemented  the  same  due  diligence  process  it  uses  to  study  and  review  all  scientific  reports  and 
emerging  compounds.  GenX  is  one  of  thousands  of  unregulated,  permitted  compounds,  and 
CFPUA  willingly  participates  in  studies  of  these  types  of  compounds  on  a  regular  basis. 

CFPUA  staff  worked  with  the  researchers  to  understand  this  unregulated,  permitted  compound, 
the  results  of  the  study,  and  what  they  might  mean.  Based  on  the  information  they  gathered 
during  this  due  diligence  process,  staff  determined  that  additional  research  was  needed  to 
understand  the  real  effects  of  GenX  and  potential  water  treatment  options.  Staff  took  their  initial 
learnings  and  request  for  additional  research  to  Executive  Director  Flechtner  on  March  20,  2017. 
Staff  members  continued  in  their  due  diligence  process  from  there. 

As  part  of  this  due  diligence  process.  Dr.  Knappe's  team  came  to  present  to  the  CFPUA  water 
quality  team  meeting  to  present  on  the  study  on  April  19, 2017,  which  NCDEQ  representatives 
attended. 

Following  this  initial  due  diligence  phase,  staff  notified  the  full  board  via  email  on  June  5, 2017, 
and  Mr.  Flechtner  secured  permission  from  the  Executive  Committee  of  the  Board  on  June  7, 2017 
to  send  a  formal  request  to  NC  Department  of  Environmental  Quality  (NCDEQ)  requesting 
additional  research  and  regulations  for  this  unregulated,  permitted  compound.  Following 
Executive  Committee  approval,  Mr.  Flechtner  submitted  the  letter  via  email  on  June  7, 2017. 
NCDEQ  had  been  involved  in  this  matter  beginning  as  early  as  April  19,  2017  and  at  no  time  during 


( 


the  discussion  with  NCDEQ  or  ERA  did  they  indicate  that  this  confirmed  presence  of  GenX  posed  a 
health  risk  or  a  public  advisory  was  necessary. 

CFPUA  received  a^esponse  from  NCDEQ  on  June  9.  As  noted  in  their  correspondence  the  NCDEQ 
formal^  requested  guidance  from  the  ERA,  “the  sole  agency  responsible  for  establishing  dJinking 
nationwide.  The  federal  agency  has  extensive  resources  necessary  to  determine 
nature,  extent  and  potential  impacts  of  chemicals  such  as  GenX.  As  such,  the  North  Carolina 

fNCD?m^"!h  th  giJ'dance  from  the  ERA  that  will  provide 

[NCDEQ]  with  the  information  needed  to  begin  developing  regulatory  limits  for  GenX. 

The  Board  of  Directors  can  guarantee  to  the  public  that  CFRUA  strictly  adheres  to  all  regulations  and  can 
assure  its  drinking  water  meets  or  exceeds  all  federal  and  state  regulations  for  safety. 

f  Directors  has  a  responsibility  to  protect  our  customers  to  include  full  and  complete 
transparency  on  all  aspects  of  our  organization.  That's  why  we  are  taking  proactive  steps  to  rLiew  this 

The  board  of  directors  of  CFRUA  understands  that  this  is  a  time  sensitive  matter  given  public  interest  We 
are  committed  to  being  complete,  thorough  and  are  committed  to  releasing  results  of  the  review  on  a 

DSo'^ndeo^^^^^^^^  ° Of 

Director's  independent  review  of  this  process,  the  Board  will  update  the  public  on  its  findings.” 
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Adams,  Jennifer  H 


( 


rom: 

Sent: 

To: 

Subject: 

Attachments: 


Detlef  Knappe  <  knappe@ncsu.edu  > 

Saturday,  June  24,  2017  8:56  PM 

Adams,  Jennifer  H 

Fwd:  Fwd:  PFAS  paper  published 

PFECAs_Sun_ESTL2016.pdf;  PFECAs_Sun_ESTL2016_SI.pdf 


Hi  Jennifer, 


I  noticed  the  following  statement  on  the  WWAY  web  page: 

Acc^^ing  to  the  report  on  Nov.  23, 2016,  Dr.  Knappe  emailed  the  published  paper  to  multiple  people  within 
the  NC  Department  of  Environmental  Quality  and  various  cities,  but  not  CFPUA,  even  though  his  email 
specifically  mentioned  the  impacts  on  Wilmington’s  water  supply. 

™ie  this  sentence  is  correct  for  the  November  23, 2016  email,  it  does  not  fiilly  characterize  how  1  shared  the 
information  about  the  published  paper.  On  November  19, 2016, 1  sent  the  email  below  and  attachments  to  the 

co-auAors  of  the  paper,  which  included  Mike  Richardson  and  Ben  Kearns.  At  the  time,  I  did  not  realize  that 
Mike  Richardson  had  retired. 


As  you  can  see  below,  I  shared  my  November  19, 2016  email  also  with  Frank  Styers  on  June  16, 2017. 

(  November  19,  2016  email  does  not  appear  in  your  timeline.  Can  you  please  comment  on  this  matter*? 
recogmze  that  I  should  have  shared  the  paper  with  people  higher  up  in  the  CFPUA  organization  but  to 
charactenze  my  information  sharing  as  one  where  I  left  out  CFPUA  is  incorrect. 


I 


A  smaller  error,  but  one  that  may  still  be  important,  is  that  my  May  3,  2016  email  was  addressed  to  Mike 
Richardson  only,  not  to  Ben  Kearns.  This  should  be  corrected  as  well  because  in  one  of  my  responses  to  a 
reporter  I  stated  that  my  first  e-mail  contact  with  Ben  Kearns  was  not  until  September  6, 2016  (based  on  a 
search  oi  my  outbox).  1  want  to  make  sure  things  are  characterized  accurately. 


In  Ae  end,  1  hope  the  focus  can  be  back  on  Chemours  and  on  clean  drinking  water.  I  find  this  side  story  quite  a 
drstractron  I  have  ^eat  respect  for  the  CFPUA  staff,  and  without  their  cooperation,  especially  that  of  Ben 
Kearns  and  Mike  Richardson,  the  fluorochemical  pollution  may  very  well  still  be  undiscovered. 


Regards, 

Detlef 


- Forwarded  Message - 

Subject:Fwd:  PFAS  paper  published 
Date:Fri,  16  Jun  2017  08:30:53  -0400 
From:Detlef  Knappe  <knapr>e@jicsu.edu> 
To:Frank  Styers  <fi-ank.stvers@cfbua  nrp> 


Frank, 


1 


Here  is  the  email  I  sent  when  the  paper  was  accepted. 


Detlef 


- Forwarded  Message - 

Subject:PFAS  paper  published 

Date:Sat,  19  Nov  2016  13:36:29  -0500 
FromrDetlef  Knappe  <knappe@ncsu.edu> 

TorChris  Smith  <chris.smith@favpwc.com>.  Chad  Ham  <chad.ham@favpwc.com>,  Mick  Noland 
<mic1c.nnland@favpwc.com>.  Michael  Richardson  <Michael.Richardson@.cfpua.org>.  Kearns,  Ben 

Adam  Pickett  <apickett@pittsboronc^v>.  Mei  Sun  <msun8@.uncc.edu> 


Hello  everyone, 

I  wanted  to  let  you  know  that  the  ES&T  Letters  paper  is  now  published  at 

http : //pubs . acs . org/doi/abs/lO . 1021/acs . estlett . 6b00398 

The  paper  and  supporting  information  are  also  attached  to  this  email. 

If  you  would  like  to  discuss,  please  let  me  know!  It  is  possible  that 
this  article  will  generate  some  news  coverage. 

Thank  you  for  all  of  your  cooperation  with  the  sample  collection, 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe@ncsu . edu 

Web  page:  http : //knappelab . wordpress . ncsu . edu/ 


The  Chemours  Company  910-483-46810 

Fluoroproducts  chemours  com 

22828  NC  Highway  87  W 
Fayetteville,  NC  28306-7332 


CERTIFIED  MAIL  ARTICLE  NUMBER  7002  0860  0006  9104  7828 
RETURN  RECEIPT  REQUESTED 


Ms.  Wren  Thedford 

NCDEQ  Division  of  Water  Resources 

NPDES  Unit 

1617  Mail  Service  Center 

Raleigh,  North  Carolina  27699- 1617 


SUBJECT:  NPDES  Permit  Renewal  Application 
NPDES  Permit  No.  NC0003573 


April  27, 2016 


RECaVH)/NCDEQ/DWR 

MAY  0  3  2016 

water  Quality 
Pemtitting  Secoon 


Dear  Ms.  Thedford: 


The  Chemours  Company  -  Fayetteville  Works  is  requesting  renewal  of  NPDES  Wastewater 
Discharge  Permit  No.  NC0003573.  Since  the  issuance  of  the  last  permit,  the  ownership  of  this 
facility  changed  from  the  DuPont  Company  to  The  Chemours  Company  FC,  LLC.  Also,  two 
separate  companies,  Kuraray  America  Inc.  and  the  DuPont  Company,  are  operating  manufacturing 
units  and  are  treating  and  discharging  their  wastewaters  under  the  Chemours’  NPDES  Permit. 


Enclosed  are  the  original  and  two  copies  of  the  General  Information  Form  1  (Form  3510-1), 
Wastewater  Discharge  Information  Form  2C  (Form  3510-2C),  and  additional  required  supporting 
documentation  for  renewal  of  the  subject  permit  by  the  NC  Division  of  Water  Resources. 


Included  in  the  permit  application  are  the  following  supplemental  information  documents:  Sludge 
Management  Plan,  Current  Facility  Wastewater  Management,  Current  Facility  Operating 
Conditions,  Alternate  Application  Schedule  for  §3 16(b)  of  the  Clean  Water  Act,  Elimination  of 
Monitoring  Requirement  for  PFOA,  and  the  non-reporting  of  bis(chloromethyl)  ether. 


If  you  have  any  questions  or  need  additional  information,  please  contact  me  at  (910)  678-1155. 

Sincerely, 


Enclosures 


^iehaef  E.  Johnson,  PE 
hvironmental  Manager 


pnnt  or  type  in  the  unshaded  areas  only 


form  u  s.  environmental  protection  agency 

i  O  FPA  GENERAL  INFORMATION 

I  Consolidated  Permits  Program 

GENERAL  (Read  the  ''GeneraUnMructions"  before  siarttng ) 


LABEL  ITEMS 


Form  Approved  0MB  No  2040-0066 


I  EPA I  D  NUMBER 


NCD  047  368  642 


GENERAL  INSTRUCTIONS 

ir  a  prepnnted  label  has  been  provided.  afTix  it  in  the 
designated  space  Review  the  information  carefully,  if  any  of  it 
IS  incorrect,  cross  through  it  and  enter  the  correct  data  in  the 
appropriate  filMn  area  below  Also,  if  any  of  the  prepnnted  data 
IS  absent  (the  area  to  ttie  left  of  the  laM  sp^  hsts  the 
information  that  should  appear),  please  provide  it  n  the  proper 
fidnn  area(s)  below  If  the  label  is  complete  and  coirerk,  you 
need  not  complete  Items  I.  Ill,  V,  and  VI  (except  Vl-B  winch 
must  be  compiefecf  regarcaess)  Con^ete  ail  items  if  no  label 
has  been  provided  Refer  to  the  instructions  for  detailed  item 
descnpbons  and  for  the  legal  authorizations  under  which  this 
data  IS  collected 


VI  FACILITY  LOCATION 


II  POLLUTANT  CHARACTERISTICS 


INSTRUCTIONS  Complete  A  through  J  to  determine  whether  .you  need  to  submit  any  permit  application  forms  to  the  EPA  If  you  answer  "yes"  to  any  questions,  you  must 
submit  this  foim  and  the  supplemental  form  listed  in  the  parenthesis  following  the  question  Mark  “X"  in  the  box  in  the  third  column  if  the  supplemental  form  is  attached  It 
you  answer  “no"  to  each  question,  you  need  not  submit  any  of  these  forms.  You  may  answer  "no"  if  your  acbvity  is  excluded  from  permit  requirements,  see  Section  C  of  the 
instructions  See  also.  Section  D  of  the  instructions  for  definitions  of  bold-faced  terms  _  _ 


SPECIFIC  QUESTIONS 


A  Is  this  faality  a  publicly  owned  treatment  works  which 
results  in  a  discharge  to  waters  of  the  U.S.’  (FORM  2A) 


C  Is  this  a  facility  which  currently  results  in  discharges  to 
waters  of  the  U,S.  other  than  those  descnbed  in  A  or  B 
above?  (FORM  2C) 


E  Does  or  will  this  facility  treat,  store,  or  dispose  of 
hazardous  wastes?  (FORM  3]  ^ 


G  Do  you  or  will  you  inject  at  this  faality  any  produced  water 
or  other  fluids  which  are  brought  to  the  surface  in 
connection  with  conventional  oil  or  natural  gas  production, 
inject  fluids  used  for  enhanced  recovery  of  oil  or  natural 
gas,  or  inject  fluids  for  storage  of  liquid  hydrocarbons? 
(FORM  4)  _ 


I  Is  this  faality  a  proposed  stationary  source  which  is  one 
of  the  28  industrial  categories  listed  in  the  instructions  and 
which  will  potentially  emit  100  tons  per  year  of  any  air 
pollutant  regulated  under  the  Clean  Air  Act  and  may  affect 
or  be  located  in  an  attainment  area?  (FORM  5)  • 


FORM 

ATTACHED 


SPECIFIC  QUESTIONS 


B  Does  or  will  this  faality  (either  existrtg  or  proposed) 
include  a  concentrated  animal  feeding  operaten  or 
aquatic  animal  production  facility  which  results  in  a 
discharge  to  waters  of  the  U.S.?  (FORM  2B) 


D  Is  this  a  proposed  faality  (other  than  those  described  in  A 
or  B  above)  which  will  result  in  a  discharge  to  waters  of 
the  U.S.?  (FORM  2D) 


F  Do  you  or  will  you  inject  at  this  facility  industrial  or 
muniapal  effluent  below  the  lowermost  stratum 
containing,  within  one  quarter  mile  of  the  well  bore, 
underground  sources  of  dnnking  water?  (FORM  4) 


H  Do  you  or  will  you  inject  at  this  faality  fluids  for  special 
processes  such  as  mining  of  sulfur  by  the  Frasch  process, 
solution  mining  of  minerals,  in  situ  combustxm  of  fossil 
fuel,  or  recovery  of  geothemial  energy?  (FORM  4) 


Is  this  facility  a  proposed  stationary  source  which  is 
NOT  one  of  the  28  industrial  categories  listed  in  the 
instructions  and  which  will  potenbally  emit  250  tons  per 
year  of  any  air  pollutant  regulated  under  the  Clean  Air  Act 
and  may  affect  or  be  located  in  an  attainment  area? 
(FORM  5) 


FORM 

ATTACHED 


III  NAME  OF  FACILITY 


SKIP  Cnemours  Company 


a 

D 

El 


IV  FACILITY  CONTACT 


I  I  I  I,  I  I  I,  I  I  I 
ayetteville  Works 


I  I  I  1  I 


I  I  I  I  I  I  I 


A  NAME  &  TITLE  (larl.fml.  <1  tule) 


I  I  I 

anager 


B  PHONE  (ama code  ^  no) 


OD 


V.FACILTY  MAILING  ADDRESS 


A  STREET  OR  P  O  BOX 


□ 

QQ 


22828  NC  Highway  87  W 


I  I  I  i  I  I  I  I  I  I  1  I  I  I 


Fayetteville 


B  CITY  OR  TOWN 


I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  t  I  I 


gg 


VI.  FACILITY  LOCATION 


A  STREET.  ROUTE  NO  OR  OTHER  SPECIFIC  IDENTIFIER 


C  CITY  OR  TOWN 


D  STATE  E  ZIP  CODE  F  COUNTY  CODE  (if  known) 


coiJtinued  from  the  front 


VII  SIC  CODES  (4-dioit.  in  order  of 


A  FIRST 


(specify)  INDUSTRIAL  ORGANIC  CHEMICALS 


C  THIRD 


6/>eClj^^SUPPORTED  PLASTICS  FILM  AND  SHEET 
NOTE  Kuraray  Bucacite  Bucacice*  and  SentryGlas*  aheeting 
process  units 


B  SECOND 


LAMINATED  PLASTICS  PLATE,  SHEET,  AND  PROFILE  SHAPES 


D  FOURTH 


(specify)  PLASTIC  MATERIALS  AND  RESINS 
NOTE;  DuPont  PVF  resin  process  units 


VIII  OPERATOR  INFORMATION 


A  NAME 


I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  i  I  I  I  t  I  I  I  I  I 

The  Chemours  Company  FC,  LLC 


F  =  FEDERAL 
S  =  STATE 
P  =  PRIVATE 


C.  STATUS  OF  OPERATOR  (Enter  the  appropriate  Utter  mto  the  answer  box  if  "Other,  '*  specify  ) 


Ui  ~  PUBLIC  (other  than  federai  or  slate)  p  ^  ^ 
O  =  OTHER  (specify)  _ 


Sa 


F  CITY  OR  TOWN 


I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 

Wilmington 


G  STATE  I  H  ZIP  CODE  I IX  INDIAN  LAND 


Is  the  faality  located  on  Indian  lands'? 
□  YES  Q  NO 


X  EXISTING  ENVIRONMENTAL  PERMITS 


A  NPOES  (Discharges  to  Surface  Water 


I  I  I  I  I  I  I  I  I  I  I  I 

NC0003573 


Icirann 


D  PSD  (Air  Emiwtons  from  Proposed  Sources 


I  I  I  I  I  I  I  I  I  I  I  I 

NC  Title  V  Permit  03735 


linBJBigi 


iBiifiBug 


C  RCRA  (Hazardom  Wastez 


I  I  I  I  I  I  I  I  I  I  I  I 

NCD047368642 


Attach  to  this  application  a  topographic  map  of  the  area  extending  to  at  least  one  mile  beyond  property  boundaries.  The  map  must  show  the  outline  of  Ihe  facility,  the 
location  of  each  of  its  existing  and  proposed  intake  and  discharge  structures,  each  of  its  hazardous  waste  treatment  storage,  or  disposal  facilites.  and  each  well  where  it 
injects  fluids  underground  Indude  all  springs,  nvers,  and  other  surface  water  bodies  in  the  map  area.  See  instiuct'ons  for  prease  requirements 


XII.  NATURE  OF  BUSINESS  (provide  a  bnef  descnpbon. 


The  Chemours  Company  -  Fayetteville  Works  (formerly  the  DuPont  Company  -  Fayetteville  Works)  is  a  fluorinated 
chemicals  manufacturer  situated  on' a  2,200-acre  property  in  northwestern  Bladen  County,  NC. 

The  Chemours'  products  produced  at  the  facility  include  fluorinated  monomers  and  fluorinated  vinyl  ethers, 
Nafion'"  membranes  and  dispersion,  euid  f luoropolymer  processing  aids.  Chemours  operates  two  natural  gas  /  fuel 
oil-fired  boilers,  which  provides  steam  for  the  entire  facility. 

Iso  located  at  this  facility  are  two  tenant  companies:  Kuraray  America  Inc.  and  the  DuPont  Company.  Kuraray 
operates  the  Butacite'*  polyvinyl  butyral  (PVB)  thermoplastic  sheet  and  resin  manufacturing  unit  and  the 
SentryGlas®  ionoplast  interlayer  manufacturing  unit.  DuPont  operates  two  polyvinyl  fluoride  (PVF)  resin 
manufacturing  units. 

Chemours  receives  and  treats  all  of  the  Kuraray  and  DuPont  process  wastewater,  sanitary  wastewater,  and  contact 
stormwater  in  the  Chemours'  owned  and  operated  wastewater  treatment  plant,  and  discharges  that  treated 
wastewater  through  Outfall  001  under  the  Chemours'  NPDES  Wastewater  Discharge  Permit  (Permit  No.  NC0003573) . 

The  Kuraray  and  DuPont  non-contact  cooling  waters  and  stormwaters  are  discharged  through  Outfall  002  under  the 
Chemours'  NPDES  Wastewater  Discharge  Permit. 


XIII  CERTIFICATION  fsee/nsfrocfionsj 


I  certify  under  penalty  of  law  that  I  have  personally  examined  and  am  familiar  with  the  information  submitted  in  this  appicabon  and  all  attachments  and  that,  based  on  my 
inquiry  of  those  persons  immerSately  responsible  for  obtaining  the  Informabon  contained  in  the  applicaboii  I  beSeve  that  the  mfonnabon  Is  true,  accurate,  and  complete  I 
am  aware  that  there  are  signilicant  penalbes  for  submitting  false  informabon,  including  the  possibility  offi^ and  impnsonment 


A  NAME  &  OFFICIAL  TITLE  (type  or  prim) 


Ellis  H.  McGaughy  -  Plant  Manager 


CHEMOURS  COMPANY  -  FAYETTEVILLE  WORKS 
LOCATIONS  OF  INTAKE  AND  DISCHARGE  STRUCTURES 


USAGE  LOCK  &  DAM  3 


CHEMOURS  COMPANY  -  FAYETTEVILLE  WORKS 
LOCATIONS  OF  HAZARDOUS  WASTE  MANAGEMENT  FACILITIES 


Please  print  or  type  in  the  unshaded  areas  only 


FORM 


EPA  I  D  NUMBER  fnun  iK-w  I  iif'l'orin  1) 
NCD  047  368  642 


Form  Approved 
OMB  No  2040-0086 
Approval  expires  3-31-98 


2C  SEPA 


NPDES 


I  OUTFALL  LOCATION 


U  S  ENVIRONMENTAL  PROTECTION  AGENCY 
APPLICATION  FOR  PERMIT  TO  DISCHARGE  WASTEWATER 
EXISTING  MANUFACTURING.  COMMERCIAL,  MINING  AND  SILVICULTURE  OPERATIONS 

Consolidated  Permits  Program 


For  each  outfall,  list  the  latitude  and  longitude  of  its  location  to  the  nearest  1 5  seconds  and  the  name  of  the  receiving  water 

A  OUTFALL  NUMBER 

1  B.  LATITUDE  | 

C 

;  LONGITUDE 

D.  RECEIVING  WATER  (»<«».-) 

(In,) 

1  DEG 

2  MIN 

3  SEC 

1  DEG 

2  MIN 

3  SEC 

001 

34.00 

50.00 

22.93 

-78 . 00 

50.00 

11.47 

Cape  Fear  River 

002 

34.00 

50.00 

21.58 

-78.00 

49.00 

25.70 

Cape  Fear  River 

II  FLOWS,  SOURCES  OF  POLLUTION,  AND  TREATMENT  TECHNOLOGIES 


A  Attach  a  line  drawing  showing  the  water  flow  through  the  facility.  Indicate  sources  of  intake  water,  operations  contributing  wastewater  to  the  effluent,  and  treatment  units 
labeled  to  correspond  to  the  more  detailed  descriptions  in  Item  B  Construct  a  water  balance  on  the  line  drawing  by  showing  average  flows  between  intakes,  operations 
treatment  units,  and  outfalls.  If  a  water  balance  cannot  be  determined  (e  g  .  for  certain  mirwng  activities),  provide  a  pictorial  description  of  the  nature  and  amount  of  any 

sources  of  water  and  any  collection  or  treatment  measures _ 

B  For  each  outfall,  provide  a  description  of:  (1)  All  operations  contributing  wastewater  to  the  effluent,  including  process  wastewater,  sanitary  wastewater,  cooling  water, 
and  storm  water  runoff:  (2)  The  average  flow  contributed  by  each  operation;  and  (3)  The  treatment  received  by  the  wastewater  Continue  on  additional  sheets  if 
necessary _ — 


1  OUT-  i 
FALL 
NO.  (fur) 


2  OPERATION(S)  CONTRIBUTING  FLOW 


3  TREATMENT 


a  OPERATION  (till) 


Ch^if  iurs  Kanilfaccuring  hrocvasns 


b  AVERAGE  FLOW 
(iih  liuh’  iimr\) 


a  DESCRIPTION 


SI^-;r>-,lCA:.  HASTEWATiR  T.REATKSMT  RLAr.'l' 


b  LIST  CODES  FROM 
TABLE  2C-1 


OFFICIAL  USE  ONLY  (rflhiciu  \iiiiiU'litic\  Mih-itihynru-i) 


EPA  Form  3510-2C  (8-90) 
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CONTINUE  ON  REVERSE 


C  Except  for  storm  runoff,  leaks,  or  spills,  are  any  of  the  discharges  described  in  Items  ll-A  or  B  intermittent  or  seasonal? 

□  YES  {mmptcfc  the  fitUtmiUii  tuhU’)  m  NO  hi  SeLlittti  ///) 


III  PRODUCTION 


A.  Does  an  effluent  guKleline  limitation  promulgated  by  EPA  under  Section  304  of  the  Clean  Water  Act  apply  to  your  facility? 
la  YES  {Linn/*/cie  Item  ///-/f)  □  no  {}!••  hi  St-i  limi  /I  ) 


6  Are  the  limitations  in  the  applicable  effluent  guideline  expressed  in  terms  of  production  {or  other  measure  of  operation)? 
□  YES  {i.tinif>lete  Item  JH-( ')  m  NO  to  S^\iloit  /I ) 


C.  If  you  answered  'yes'  to  Item  lll-B.  list  the  quantity  which  represents  an  actual  measurement  of  your  level  of  production,  expressed  in  the  terms  and  units  used  in  the 


2  AFFECTED  OUTFALLS 

{//v7  inifttiU 


1.  AVERAGE  DAILY  PRODUCTION  | 

a  QUANTITY  PER  DAY 

b  UNITS  OF  MEASURE 

c  OPERATION.  PRODUCT.  MATERIAL.  ETC 
(ywih) 

IV.  IMPROVEMENTS 


A  Are  you  now  required  by  any  Federal.  State  or  local  authority  to  meet  any  implementation  schedule  tor  the  construction,  upgrading  or  operations  of  wastewater 
treatment  equipment  or  practices  or  any  other  environmental  programs  which  may  affect  the  discharges  described  in  this  application?  This  includes,  but  is  not  limited  to. 
permit  conditions,  administrative  or  enforcement  orders,  enforcement  compliance  schedule  letters,  stipulations,  court  orders,  and  grant  or  loan  conditions. 

□  YES  {eumpfete  ifte  hihle)  13  NO  Or.,  r..  //.  /«  /I  -«) 


1  IDENTIFICATION  OF  CONDITION 
AGREEMENT,  ETC 


2  AFFECTED  OUTFALLS 


b  SOURCE  OF  DISCHARGE 


3  BRIEF  DESCRIPTION  OF  PROJECT 


4  FINAL  COMPLIANCE  DATE 


a  REQUIRED  b  PROJECTED 


B  OPTIONAL;  You  may  attach  additional  sheets  describing  any  additional  water  pollution  control  programs  (or  other  envirortmenlal  projects  which  may  affect  your 
discharges)  you  now  have  underway  or  which  you  plan  Indicate  whether  each  program  is  now  underway  or  planned  and  indicate  your  actual  or  planned  schedules  for 
construction 

□  MARK  -X"  IF  DESCRIPTION  OF  ADDITIONAL  CONTROL  PROGRAMS  IS  ATTACHED 


EPA  Form  3510-2C  (8-90) 
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CONTINUE  ON  PAGE  3 


EPA  I.D.  NUMBER  th'iu  I  itt  !  tmn  /) 

NCD  047  368  642 

CONTINUED  FROM  PAGE  2 


V  INTAKE  AND  EFFLUENT  CHARACTERISTICS 


A  B,  &  C  See  instructions  before  proceeding  -  Complete  one  set  of  tables  for  each  outfall  -  Annotate  the  outfall  number  In  the  space  provided 

NOTE  Tables  V-A  V-B  and  V-C  are  included  on  separate  sheets  numbered  V-1  through  V-9. _ 


D  Use  the  space  below  to  list  any  of  the  pollutants  listed  in  Table  2c-3  of  the  instructions,  which  you  know  or  have  reason  to  believe  is  discharged  or  may  be  discharged 
from  any  outfall  For  every  pollutant  you  list  briefly  describe  the  reasons  you  believe  it  to  be  present  and  report  any  analytical  data  in  your  possession 


1  POLLUTANT 


2  SOURCE 


1.  POLLUTANT 


None  of  Che  pollutants  listed 
in  Table  2C-3  ate  believed  to 
be  present  in  the  wastewater 
discharge  from  chi  site. 


VI  POTENTIAL  DISCHARGES  NOT  COVERED  BY  ANALYSIS 


Is  any  pollutant  listed  in  Item  V-C  a  substance  or  a  component  of  a  substance  which  you  currently  use  or  manufacture  as  an  intermediate  or  final  product  or  byproduct’ 
0  YES  {U\f  olt  \tiih  ptiUuumh  heltm  )  □  NO  (.iru  f"  frrw  I  /-/t) 


Antimony 

Benzene 

1 , 2 -dichloroethane 
Methylene  chloride 
Toluene 


EPA  Form  3510-2C  (8-90) 
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CONTINUE  ON  REVERSE 


VII  BIOLOGICAL  TOXICITY  TESTING  DATA 


Do  you  have  any  knowledge  or  reason  to  believe  that  any  biological  test  for  acute  or  chronic  toxicity  has  been  made  on  any  of  your  discharges  or  on  a  receiving  water  ii 
relation  to  your  discharge  within  the  last  3  years? 


0  YES  {ulcntlfy  the  fc\it.\f  anJ iln-ir purf'ii\c\  hy-ltm) 


Q  NO  tv..  tn  ScUl 


ihe  North  Carolina  Ceriodaphnia  Chronic  Effluent  Bloassay  Proceduire"  is  performed  each  quarter  in  accordance 
with  the  requirement  of  condition  A(4)  of  the  facility's  NPDES  Permit.  The  NCDEQ  Division  of  Water  Resources 
has  copies  of  the  Form  AT-1  test  results  that  were  submitted  with  the  Discharge  Monitoring  Reports  during  the 
period  from  February  2012  through  February  2016. 

The  quarterly  chronic  test  performed  during  February  2012,  failed  for  the  ceriodaphnia  dubia  reproduction 
The  required  monthly  chronic  tests  performed  in  March  and  April  2012  both  passed.  No  other  toxicity  test 
failures  occurred  during  the  five-year  term  of  the  current  permit. 


VIII  CONTRACT  ANALYSIS  INFORMATION 


Were  any  of  the  analyses  reported  in  Item  V  performed  by  a  contract  laboratory  or  consulting  firm? 

0  YES  (Z/v/  th*'  Itilttfi.'  lUhifK’W  lUhl  Wlcphuth'  HUtuher  I*/,  Lliu( ilHitlyZK’il  /'I . 
each  stu  h  lahtirahiry- or  firm  Mint  ) 


D  NO  0;,.  fti 


C  TELEPHONE 

(iHVU  I  tttk-  iK  II.I  ) 


D  POLLUTANTS  ANALYZED 

m 


Chemical  Oxygen  Demand 
I  COD I ;  Total  Organic 
Carbon  (TOC);  Total 
Suspended  Solids  (TSS) ; 
Ammonia  (as  N) ;  Color; 
Fecal  Coliform;  Fluoride; 
Nitrate-Nitrite  (as  M) ; 
Nitrogen;  Total  Organic 
(as  N) ;  oil  and  Grease; 
Total  Pliosphorus  (as  PI  ; 
Sulfate  (as  S04|  ; 
Surfactants;  Total 
Aluminum;  Total  Iron; 

Total  Magnesium;  Total 
Manganese;  Part  C  Metals, 
Cyanide,  and  Total  Phenols; 
Part  C  OC/MS  -  Volatile 
Compounds;  Part  C  GC/MS  - 
Acid  Compounds;  Part  C 
GC/KS  -  Base/Neutral 
Compounds;  Part  C  GC/MS 
Fraction  -  Pesticides 


IX  CERTIFICATION 


I  certfy  under  penalty  of  law  that  this  document  and  all  attachments  were  prepared  under  my  direction  or  supervision  in  accordance  with  a  system  designed  to  assure  that 
^alifled  personnel  property  gather  and  evaluate  the  information  submitted  Based  on  my  inquiry  of  the  person  or  persons  who  manage  the  system  or  those  persons 
directly  responsible  for  gathering  the  information,  the  information  submitted  is.  to  the  best  of  my  knowledge  and  belief,  true,  accurate,  and  complete.  I  am  aware  that  there 
are  significant  penalties  for  submitting  false  information,  including  the  possibility  of  line  and  imprisonment  for  knowing  violations 
A  NAME  4  OFFICIAL  TITLE  (npr  .’rpniii) 

Ellis  H.  McGaughy  -  Plant  Man^lger 


B  PHONE  NO  (.m-u  ..aA-  ,V 
(910)  678-1224 


D  DATE  SIGNED 


20 
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FORM  2C  ITEM  ll-A  :  LINE  DRAWING 
WATER  BALANCE  (Revised  04-21-2016) 


NPDES  PERMIT  REI 
Chemours  Compar 
NPDES  Penni 


Flow  Units:  Gallons  per  Day 

Basis:  (1)  All  Manufacturing  Units  operating 

(2)  Maximum  30-day  average  of  measured  flows  (2013  -  2015) 


Cape  F 


NaOCI 


Filtered  Water 


FILTERED 


OUTFALL  001 


""  °'  I  EPA  t.D  NUMBER  (copyfio„  /  „fPon«  ,) 

I  SEE  INSTRUCTIONS. _ _ _ |  NCD  047  368  642 

V.  INTAKE  AND  EFFLUENT  CHARACTERISTICS  (conbnued  from  page  3  of  Form  2-C) 

~^RT  A  -YOU  mus.  pro'^e  the  results  of  at  least  one  analy.,s  for  even,  pdlutan.  In  this  .able.  Complete  one  table  for  ea'!?!!!SS!!S!!^^ 


2.  EFFLUENT 

3.  UNITS 

a  MAXIMUM  D; 

AILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{//  avaitabie) 

c.  LONG  TERM  AVRG.  VALUE 
{if available^ 

1.  POLLUTANT 

(1) 

CONCENTRATION 

(2)  MASS 

(1)  CONCENTRATION 

(2)  MASS 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

a.  Biochemical  Oxygen 
Demand  (BOO) 

71.0 

675.9 

26.8 

207.1 

5.8 

37.8 

465 

mg/L 

lb. 

b.  Chemical  Oxygen 
Demand  (COD) 

32.1 

313.2 

1 

mg/L 

lb. 

c.  Total  Oiganic  Carbon 
(TOO 

84.9 

828.4 

1 

mg/L 

lb. 

d.  Total  Suspended 
Solids  (TS.1) 

44.0 

387.8 

22.0 

177.0 

9.8 

54.6 

465 

rag/L 

lb. 

e.  Ammonia  (av  N) 

0.414 

4.0 

1 

mg/L 

lb. 

f.  Flow 

VMLUt 

1.627 

VALUE 

1.133 

VALUE 

0.907 

1095 

MGD 

MGD  ' 

g  Temperature 

{winter) 

VALUE 

26.0 

VALUE 

22.2 

VALUE 

18.4 

118 

•c 

V 

h.  Temperature 
{summer) 

V/\LUt 

32. C 

VALUE 

30.6 

> 

VALUE  ■ 

29.0 

118 

•c  '' 

I.  pH 

PART  8  -  Mark  “X"  in  m 

■viiiif  innUU 

6.37 

MAXIMUM 

8.47 

MINIMUM 

n/a 

MAXIMUM 
n/a  [ 

374 

STANDARD  UNITS  j| 

direcj^  or  ,ndl,ec«y  but  expresSr.nTn  ^^luam  V-  bal«ve  to  beabsant  If  you  marKcCu 

~  L  ? P^nca  in  your<L.cb„Ba.  Compteta  ona  tabla  for  each  outfall.  Saa  Iba  .natrll^^^a^ 

3.  EFFLUENT 


1 1.  POLLUTANT 
AND 
CAS  NO. 

Of  available) 

a.  Bromide 
(2495»C7-9) 

b  Chlorine 
Residual 

c.  Color 

d.  Fecal  Cobfbrm 


A 

BELIEVED 

PRESENT 


e.  Fluonde 
(16984-46-8) 

Nitrale-NIInte 


X 


b 

BELIEVED 

ABSENT 


X 


a.  MAXIMUM  DAILY  VALUE 


(1) 

CONCENTRATION 


170 


0.065 


(2)  MASS 


b.  MAXIMUM  30  DAY  VALUE 

_ Of  available) 


(1) 

CONCENTRATION 


1659 


0.6 


(2)  MASS 


c  LONG  TERM  AVRG.  VALUE 
Of  available) 


(1) 

CONCENTRATION 


(2)  MASS 


d.  NO.  OF 
ANALYSES 


4.  UNITS 


a.  CONCEN¬ 
TRATION 


b.  MASS 


PAGE  V-1 


OUTFALL  001 


ITEM  V-B  CONTINUED  FROM  FRONT 


I  2.  MARK 'X' 

1.  POLLUTANT 
AND 
CAS  NO. 


a.  b 

CAS  NO.  believed  believed  I  (1) 

(if  available)  PRESENT  ABSENT  I  CONCENTRATION 


g.  Nibogen, 

Total  Organic  (o< 
N) 


h.  Oil  and 
Grease 


I  Phosphorus 
(as  P),  Total 
(7723-14-0) 


j.  Radioactivity 


(1)  Alpha.  Total 


(2)  Beta.  Total 


(3)  Radium. 
Total 


a.  MAXIMUM  DAILY  VALUE 


(2)  MASS 


3.  EFFLUENT 


b.  MAXIMUM  30  DAY  VALUE  c.  LONG  TERM  AVRG.  VALUE 
(if available)  (if available) 


(2)  MASS  I  CONCENTRATION  |  (2)  MASS 


d.  NO.  OF 
ANALYSES 


a.  CONCEN¬ 
TRATION 


mg/L 

lb. 

rag/L 

lb. 

mg/L 

lb. 

(4)  Radium  226. 
Total 


k.  Sulfate 
(or  50,) 
(14808-76-8) 


I.  SuHide 
(«5) 


p.  Banum.  Total 
(7440-39-3) 


q.  Boron.  Total 
(7440-42-8) 


r.  Cobalt.  Total 
(7440484) 


s.  Iron,  Total 
(7439-806) 


I.  Magnesium, 
Total 

(7439-95-4) 


u.  Molybdenum, 
Total 

(7439-98-7) 


V.  Manganese. 
Total 

(7439-96-5) 


w.  Tin,  Total 
(7440-31-5) 


X.  Titanium, 
Total 

(7440-32-6) 


OUTFALL  001 


CONTINUED  FROM  PAGE  3  OF  FORM  2-C 


EPA  I.D.  NUMBER  from  item  /  of  Form  /) 

OUTFALL  NUMBER 

NCD  047  368  642 

001 

PARTC- 


'  .  ,  - - , - - , - -  —  ^  ...  U.W  iw  .49WIIIHII9  wiHwii  ui  Liio  iiBi;uuii»  you  musi  lesi  loi 

fractions  that  apply  to  your  Industry  and  for  ALL  toxic  metals,  cyanides,  and  totaf  phenols.  If  you  are  not  required  to  mark  column  2-a  (secondary  industnes,  nonprocess  \f 
fractions),  mark  "X"  in  column  2-b  for  each  pollutant  you  know  or  have  reason  to  betieve  is  present  Mark  ’X’  in  column  2-c  for  each  pollutant  you  believe  is  absent  If  you 
provide  the  results  of  at  least  one  analysis  for  that  pollutant  If  you  mark  column  2b  for  any  pdlutant  you  must  provide  the  results  of  at  least  one  analysis  for  that  poautant  if 
discharoed  in  concentrations  of  10  ppb  or  greater.  If  you  mark  column  2b  for  acrolein,  aciylonitnle,  2,4  dinitrophend,  or  2-methyM,  6  dinitrophenol,  you  must  provide  the  resi 
pollulants  which  you  know  or  have  reason  to  believe  that  you  discharge  in  concentrations  of  100  ppb  or  greater.  Otheiwise,  for  poltutants  for  which  you  mark  column  2b  yo 
bnelly  descnbe  the  reasons  the  pollutant  is  expected  to  be  discharged.  Note  that  there  are  7  pages  to  this  part,  please  review  each  carefully  Complete  one  table  (all  7 
additional  details  and  requirements. _ 


1.  POLLUTANT 
AND 

2.  MARK  -X 

■ 

1  3.  EFFLUENT 

1  4.  UNITS 

a 

b 

c. 

a.  MAXIMUM  DAILY  VALUE 

b  MAXIMUM  30  DAY  VALUE 
(if  avaitabte) 

c.  LONG  TERM  AVRG. 
VALUE  Of  avaiiabie) 

(if availahte) 

TESTING 

REQUIRED 

BELIEVED 

PRESENT 

BELIEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b  MAS! 

METALS,  CYANID 

E,  AND  TO! 

PAL  PHENC 

»LS 

1M.  Antimony,  Total 
(744D-36-0) 

X 

<0.002 

<0.020 

1 

mg/L 

lb. 

2M.  Aisenc,  Total 
(7440-38-2) 

X 

<0.005 

<0.049 

1 

mg/L 

lb. 

3M  Beryllium.  Total 

(7440-41.7) 

X 

<0.001 

<0.010 

1 

mg/L 

lb. 

4M.  Cadmum,  Total 
(7440-43-9) 

X 

<0.002 

<0.020 

1 

mg/L 

lb. 

5M.  Chromium, 

Totat  (7440-47-3) 

X 

0.010 

0.070 

0.010 

0.070 

0.004 

0.034 

4 

mg/L 

lb. 

6M.  Copper,  Total 
(7440-50-8) 

X 

0.007 

0.050 

0.007 

0.050 

0.0055 

0.047 

4 

mg/L 

lb. 

7M.  Lead,  Totd 
(7439-92>1) 

X 

<0.003 

<0.029 

1 

mg/L 

lb. 

8M  Mercuiy,  Total 
(7439-97-6) 

X 

<0.0002 

<0.002 

1 

mg/L 

lb. 

9M.  Nickel,  Total 
(74404)2-0) 

X 

0.012 

0.090 

0.012 

0.090 

0.0083 

0.065 

4 

mg/L 

lb. 

10M.  Selenium, 

Total  (7782-49-2) 

X 

<0.005 

<0.049 

1 

mg/L 

lb. 

11M  Silver,  Total 
(7440-22-4) 

X 

<0.002 

<0.020 

1 

mg/L 

lb. 

12M  ThaOlum, 

Total  (7440-284)) 

X 

<0.005 

<0.049 

1 

mg/L 

lb. 

13M.  Zinc,  Total 
(744066-6) 

X 

0.042 

0.390 

0.042 

0.390 

0.0343 

0.286 

4 

mg/L 

lb. 

14M.  Cyanide, 

Tolal  (57-12-5) 

X 

<0.005 

<0.049 

1 

mg/L 

lb. 

15M.  Phenols, 

Total 

X 

<0.0400 

<0.390 

1 

mg/L 

lb. 

2,3.7.8-Telra- 
chlorodibenzo-P- 
Dioxin  (1764-01-6) 

X 

OeSCRIBE  RESULTS  “ot  applicable 
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OUTFALL  001 


CONTINUED  FROM  THE  FRONT 


1.  POLLUTANT 
AND 

CAS  NUMBER 
(if available) 

2.  MARK  "X- 

3  EFFLUENT 

4.  UNITS 

a. 

TESTING 

REQUIRED 

b 

BEUEVED 

PRESENT 

c 

BELIEVED 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
(if  available) 

c.  LONG  TERM  AVRG. 
VALUE  {if  available) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  MAS! 

(1) 

CONCENTRATION 

(2)I4ASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

1 GC/MS  FRACTION  -  VOLATILE  COMPOUNDS 

IV.  Accrolem 
(107-02-8) 

X 

<0.0500 

<0.488 

1 

tng/L 

lb. 

2V.  Acrylonitnle 
(107-13-1) 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

3V.  Benzene 
(71-43-2) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

4V.  Bis  {Chhro- 
meihvf)  Ether 
(542-88-1) 

X 

Not  Req 

ired 

per  NCDWR 

NPDES 

Permitt 'g 

Unit 

5V.  Bramoform 
(75-25-2) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

6V  Cartion 

Tetrachlonde 

(56-23-5) 

X 

■ 

■ 

<0.00100 

<0.10 

1 

rag/L 

lb. 

TV.  Chlorobenzene 
(108-80-7) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

SV.  Chlorodi- 

biomomethane 

(124-48-1) 

X 

<0.00100 

<0.10 

1 

rag/L 

lb. 

BV.  Chloroethane 
(754)0-3) 

X 

<0.00500 

<0.049 

1 

mg/L 

lb. 

10V.  2-Chloro- 
ethylvinyl  Ether 
(110-758) 

X 

<0.0500 

<0.488 

■ 

D 

mg/L 

lb. 

1 1V.  Chloroform 
(67-66-3) 

X 

<0.00500 

<0.049 

1 

rag/L 

lb. 

12V.  Dichloro- 
biTxnofnethane 
(75-27-4) 

X 

<0.00100 

<0.10 

B 

mg/L 

lb. 

13V.  OichkxD- 

difluoromelhene 

(75-718) 

X 

■ 

<0.00500 

<0.049 

■ 

B 

rog/L 

lb. 

14V.  1,1-Dichlon>- 
elhane  (75348) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

16V.  1.1-OfchIoro. 
ethylene  (75-354) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

17V.  1.2-Dichloro- 
propane  (7887-5) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

18V.  1.5Dichloro- 

propylene 

(542-758) 

X 

<0.00100 

<0.10 

1 

mg/L 

lb. 

1BV  Ethylbenzene 

(10041-4) 

X 

<0.00100 

<0.10 

BB 

mg/L 

lb. 

20V  Methyl 

Bromide  (74-83-9) 

X 

<0.00500 

<0.049 

1 

mg/L 

lb. 

21V.  Methyl 

Chloride  (7487-3) 

ISM 

<0.00250 

<0.024 

1 

mg/L 

lb. 

ERA  Foim  3510-20  (8-90) 
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CONTINUED  FROM  PAGE  V-4 


2.  MARK  -X 

- 

1  3.  EFFLUENT 

1  4.  UNITS 

1  POLLUTANT 
AND 

PAS  Ml  lURCD 

a. 

b 

c 

a  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{if available) 

c.  LONG  TERMAVRG. 
VALUE  Uf avaiiabie) 

{if available) 

REQUIRED 

BELIEVED 

PRESENT 

BELIEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

d.  NO.  OF 
ANALYSES 

a  CONCEN¬ 
TRATION 

b  mas: 

GC/MS  FRACT10^ 

J-VOLATI 

LE  COMPOUNDS  (coiiiiimed) 

X 

<0.00500 

<0.049 

1 

mg/L 

lb. 

23V.  1.1. 2,2- 
T etrachloroethane 
(70-34-5) 

X 

<0.00100 

<0.010 

1 

mg/L 

lb. 

24  V.  Tetrachtoro- 
ethylene  (127-18-4) 

X 

<0.00100 

<0.010 

1 

mg/ti 

lb. 

25V  Toluene 
(108-88-3) 

X 

<0.00500 

<0.049 

1 

tng/L 

lb. 

26V.  1,2-Trans- 

OichlorDethylene 

(156^5) 

X 

<0.00100 

<0.010 

1 

mg/L 

lb. 

27V.  1,1.1-Trichlo«>- 
elhane  (71-55-6) 

X 

<0.00100 

<0.010 

1 

mg/L 

lb. 

28V  1,1,2-Tnchloro- 
elhane  (7900-5) 

X 

<0.00100 

<0.010 

1 

mg/L 

lb. 

29V  Trichloro¬ 
ethylene  (7901-6) 

X 

<0.00100 

<0.010 

1 

mg/L 

lb. 

30V.  Tnchloro- 
fluofomethane 
(75-69-4) 

X 

<0.00500 

<0.049 

in 

mg/L 

lb. 

31V.  Vinyl  Chloride 
(7501-4) 

X 

<0.00100 

<0.010 

1 

mg/L 

lb. 

GC/MS  FRACTION 

-ACID  CO 

MPOUNDS 

1A  2-Chlorophenol 
(95-570) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

2A  2,4-Dichlon>- 
phenol  (120-83-2) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

tSM 

<0.0100 

<0.098 

1 

mg/L 

lb. 

4A.  4,6-Dinllfo-O- 
Creaol  (534-52-1) 

ei 

<0.0100 

<0.098 

1 

mg/L 

lb. 

5A.  2.4-Oinitro- 
phenol  (51-28-5) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

6A  2-Nitrophenol 
(88-75-5) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

7A.  4-Nilrophenol 
(10002-7) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

8A.  P-Chloro-M- 
Cresol  (5950-7) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

9A  Penlachloro- 
phenol  (87-895) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

10A.  Phenol 
(109992) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

11  A.  2,4,9Trichl0fo- 
phenol  (88092) 

<0.0100 

<0.098 

- 

1 . 

mg/L 

lb. 

EPA  Form  3516-2C  (8-90) 
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OUTFALL  001 


CONTINUED  FROM  THE  FRONT 


1  POLLUTANT 
AND 

CAS  NUMBER 
{tj  avotlabU) 

2.  MARK  -X" 

3.  EFFLUENT 

4.  UNITS 

a. 

TESTING 

REQUIRED 

b 

BEUEVED 

PRESENT 

c. 

BELIEVED 

ABSENT 

1 

a  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
(if available) 

c.  LONG  TERMAVRG. 
VALUE  (if  available) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  mas: 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

GC/MS  FRACTION  -  BASErtlEUTRAL  COMPOUNDS 

IB.  Acenaphthene 
(83-32-9) 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

2B.  Acenaphtylene 
(208-96-8) 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

3B.  Anthracene 
(120-12-7) 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

4B.  Benzidine 
(92-87-5) 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

5B.  Benzo  (a) 

Anthracene 

(56-55-3) 

X 

■ 

<0.00100 

<0.01 

B 

mg/L 

lb. 

6B  Benzo  (a) 

Pyrene  (5032-8) 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

7B.  3,4-Benzo¬ 
fluoranthene 
(205-99-2) 

X 

■ 

<0.00100 

<0.01 

1 

mg/L 

lb. 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

OB  Benzo  (it) 
Fluoranthene 
(207-08-9) 

X 

■ 

<0.00100 

<0.01 

B 

mg/L 

lb. 

10B.  Bn  (2-Cliloro- 
elhnxy)  Methane 
(111-91-1) 

X 

<0.0100 

<0.098 

■1 

mg/L 

lb. 

11B.Bis(2-CA/o(ti- 

eihyl)  Ether 
(111-44-4) 

X 

■ 

<0.0100 

<0.098 

1 

mg/L 

lb. 

12B.  Bis  (2- 
CMoronopmpyt) 

Ether  (102-60-1) 

X 

■ 

<0.0100 

<0 . 098 

1 

mg/L 

lb. 

13B.  Bn  (2-£r^7- 

hexvl)  Phthalate 
(n'7-81-7) 

X 

<0.00300 

<0.029 

1 

mg/L 

lb. 

14B  4-Bromophenyl 
Phenyt  Ether 
(101-55-3) 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

15B.  Butyl  Benzyl 
Phthalate  (85-68-7) 

X 

<0.00300 

<0.029 

1 

mg/L 

16B.  2-Chlon>- 

naphthalene 

(91-58-7) 

X 

<0.00100 

<0.01 

B 

mg/L 

lb. 

17B.  4-Chloro- 
phenyl  Phenyl  Ether 
(7005-72-3) 

X 

■ 

■ 

<0.0100 

<0.098 

1 

mg/L 

lb. 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 

198  Dtbenzo  (a/i) 

Anthracene 

(53-70-3) 

X 

<0.00100 

<0.01 

B 

mg/L 

lb. 

20B.  1 .2-DichlorD- 
benzene  (95-50-1) 

X 

<0.00100 

<0.01 

1 

rag/L 

lb. 

21 B.  1,3-Di-chloro- 
benzene  (541-73-1) 

X 

<0.00100 

<0.01 

1 

mg/L 

lb. 
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CONTINUED  FROM  PAGE  V-6 


2.  MARK  ■> 

- 

] _ 

3 

EFFLUENT 

1  4.  UNITS 

1.  POLLUTANT 
AND 

a. 

b. 

c 

a.  MAXIMUM  DAILV  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
(i/avaiiable) 

c.  LONG  TERM  AVRG. 
VALUE  {tf  available) 

(if avatiabie) 

TESTING 

REQUIRED 

BELIEVED 

PRESENT 

BELIEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  mas: 

GC/MS  FRACTIO 

-  BASE/N 

EUTRAL  C 

OMPOUNC 

)S  {continued) 

22B.  1,4-OichlorD- 
benzene  (106-46-7) 

X 

<0.00100 

<0.001 

1 

mg/L 

lb. 

23B.  3,3-Dicbloro- 
benzidine  (01-94-1) 

X 

<0.0100 

<0.098 

1 

mg/L 

lb. 

24B.  Diethyl 
Phthalale  (84-66-2) 

<0.00300 

<0.029 

1 

mg/L 

lb. 

25B.  Dimethyl 
Phthalate 
(t31  -11-3) 

■ 

<0.00300 

<0.029 

1 

mg/L 

lb. 

26B.  Di-N-ButyH 
Phthalate  (84-74-2) 

ra 

IH 

<0.00300 

<0.029 

1 

mg/L 

lb. 

27B.  2.4-Dinitro- 
tokiene  (121-14-2) 

Bi 

■■ 

<0.0100 

<0.098 

1 

mg/L 

lb. 

28B.  2.6-Dinitro- 
loKiene  (606-20-2) 

ra 

<0.0100 

<0.098 

1 

mg/L 

lb. 

29B.  Di-N-Octyl 
Phthalate  (11 7-84-0) 

<0.00300 

<0.029 

1 

mg/L 

lb. 

30B.  1.2-Dlphenyl- 

hyrirazme  (as 
benzene)  (122-66-7) 

m 

<0.0100 

<0.098 

1 

mg/L 

lb. 

31 B  Ruoranthene 
(206-44-0) 

<0.00100 

<0.001 

1 

mg/L 

lb. 

32B.  Ruorene 
(86-73-7) 

wa 

<0.00100 

<0.001 

1 

mg/L 

lb. 

33B.  HexachkxD- 
benzene  (118-74-1) 

<0.00100 

<0.001 

1 

mg/L 

lb. 

34B.  Hexachlora- 
butadiene  (87-68-3) 

<0.0100 

<0.098 

1 

mg/L 

lb. 

35B.  Hexadiloro- 

cydopentadiene 

(77-47-4) 

X 

<0.0100 

<0.098 

■ 

mg/L 

lb. 

36B  Hexachlono- 
ethane  (67-72-1) 

X 

Hi 

<0.0100 

<0.098 

mg/L 

lb. 

37B.  Indeno 
(f,2,3-cd)  Pyrene 
(193-38-5) 

■ 

<0.00100 

<0.001 

H 

mg/L 

lb. 

38B  Isophorone 
(78-59-1) 

<0.0100 

<0.098 

— 

mg/L 

lb. 

39B.  Naphthalene 
(91-20-3) 

<0.00100 

<0.001 

1 

mg/L 

lb. 

tniilil 

Bl 

IH 

<0.0100 

<0.098 

1 

mg/L 

lb. 

41B.  N-NItn>- 

sodimethytamine 

(62-75-9) 

X 

■ 

■ 

<0.0100 

<0.098 

1 

mg/L 

lb. 

42B.  N-Nitrosodi- 

N-Propylamine 

(621-64-7) 

X 

<0.0100 

<0.098 

1 

rag/L 

lb. 

EPA  Form  3S10-2C  (8-90) 
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OUTFALL  001 


CONTINUED  FROM  THE  FRONT 


1.  POLLUTANT 
AND 

CAS  NUMBER 
(tf  available) 

2  MARK-X” 

3  EFFLUENT 

4.  UNITS 

a 

TESTING 

REQUIRED 

b 

BEUEVED 

PRESENT 

c 

BEUEVED 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b  MAXIMUM  30  DAY  VALUE 
(tf  available) 

c.  LONG  TERMAVRG. 
VALUE  {tf available) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  MAS.' 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

\  GC/MS  FRACTION  -  BASEfl^EUTRAL  COMPOUNDS  (commued) 

43B.N-NI<ro- 

sodiphenylamine 

(86-3IV6) 

X 

■ 

<0.0100 

<0.098 

1 

mg/L 

lb. 

44B  Phenanthrene 
(85-01-8) 

X 

<0.00100 

<0.001 

1 

mg/L 

lb. 

45B.  Pyrene 
(12S-00-0) 

X 

<0.00100 

<0.001 

1 

mg/L 

lb. 

46B.  1,2,4-Tiv 
chlorobenzene 
(120-82-1) 

X 

_ 1 

<0.0100 

<0.098 
_ 1 

1 

mg/L 

lb. 

1  GC/MS  FRACTION  -  PESTICIDES 

1P.  AMrin 
(309^2) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

2P.  a-BHC 
(319-84>d) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

3P.  P-BHC 
(319^7) 

<0.000050 

<5e-4 

1 

rag/L 

lb. 

4P  y-BHC 
(58-89-9) 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

5P.6-BHC 

(319-86-8) 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

6P.  Chlordane 
(57-74-9) 

<0.000050 

<0.005 

1 

mg/L 

lb. 

7P.  4,4'-DDT 
(50-29-3) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

8P.  4,4‘-OOE 
(72-55-9) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

9P.  4.4‘-DDD 
(72-54-8) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

10P.  Oieldnn 
(60-57-1) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

IIP.  a-Enosulfan 
(115-29-7) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

12P.  8-EndosuKan 
(115-29-7) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

13P  Endosulfan 

Sulfate 

(1031-07-8) 

X 

<0.000050 

<5e-4 

B 

mg/L 

lb. 

14P  Endnn 
(72-20-6) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

15P.  Endnn 

Aldehyde 

(7421-93-4) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

16P.  Heptachlor 
(76-44-8) 

X 

<0.000050 

<5e-4 

1 

rag/L 

lb. 
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EPA  1  D.  NUMBER  {copy from  item  !  of  Form  /) 

OUTFALL  NUMBER 

CONTINUED  FROM  PAGE  V-8 

NCD  047  368  642 

001 

1.  POLLUTANT 
AND 

L  MARK  "X 

3.  EFFLUENT 

4  UNITS 

B. 

b. 

c 

a.  MAXIMUM  DAILY  VALUE 

b  MAXIMUM  30  DAY  VALUE 
{tf available) 

c.  LONG  TERM  AVRG. 
VALUE  {if  available) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

L>Ao  NUMUbK 

Of avaiiabie) 

TESTING 

REQUIRED 

BEUEVED 

PRESENT 

BEUEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

b.  MAS 

GC/MS  FRACTION 

—  PESUCIOES  {contmu^ 

17P.  Heptachlor 

Eponde 

(1024-57-3) 

X 

<0.000050 

<5e-4 

1 

mg/L 

lb. 

18P.PCB-1242 

(53469>21-d) 

X 

<0.000500 

<0.005 

1 

rog/L 

lb. 

19P.  PCB-1254 
(11097-69-1) 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

20P.PCB-1221 

(11104-28-2) 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

23P.  PCB-1260 
(11096-82-5) 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 

24P.PCB-1016 

(12674-11-2) 

El 

<0.000500 

<0.005 

1 

mg/L 

lb. 

25P.  Toxaphene 
(8001-35-2) 

X 

<0.000500 

<0.005 

1 

mg/L 

lb. 
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OUTFALL  002 


PLEASE  PRINT  OR  TYPE  IN  THE  UNSHADED  AREAS  ONLY.  You  may  report  some  or  all  of  this  information 
on  separate  sheets  (use  the  same  fonnat)  instead  of  completing  these  pages. 

SEE  INSTRUCTIONS. 

EPA  I.D.  NUMBER  /rem  /  q/’/'orm /) 

NCD  047  368  642 

INTAKE  AND  EFFLUENT  page  Form 

PART  A  -You  must  provide  the  results  of  at  least  one  analysis  for  every  pollutant  In  this  table.  Complete  one  table  for  each  outfall.  See  instructions  for  additional  delails. 

1.  POLLUTANT 

2.  EFFLUENT 

3.  UNITS 
( specify  if  blank) 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
(if  available) 

c  LONG  TERM  AVRG.  VALUE 
(if  available) 

d.  NO  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  MASS 

c 

(1) 

COfJCENTRATION 

(2)  MASS 

(1) 

CONCEMTRATION 

(2)  MASS 

(1)  CONCENTRATION 

(2)  MASS 

a.  Biochemical  Oxygen 
Demand  (BOD) 

3.9 

762.1 

3.9 

762.1 

1.4 

185.7 

12 

mg/L 

lb. 

b.  Chemical  Oxygen 
Demand  (COD) 

33.7 

4898 

33.7 

4898 

4.37 

458.6 

12 

mg/L 

lb. 

c.  Total  Organic  Carbon 
(TOC-) 

12.8 

1135 

1 

mg/L 

lb. 

d.  Total  Suspended 
Solids  (TSS) 

10.6 

939.7 

1 

rag/L 

lb. 

e.  Ammonia  (a.r  N) 

0.410 

36.3 

1 

mg/L 

lb. 

f.  Row 

VALUE 

34.791 

VALUE 

26.813 

VALUE 

14.556 

1095 

MGD 

MGD 

V 

g.  Temperature 
(winter) 

VALUE 

22.0 

VALUE 

18.8 

VALUE 

14.1 

188 

•c 

V 

h  Temperature 
(summer) 

VALUE 

33.0 

VALUE 

31.1 

VALUE 

30.0 

190 

•c 

\ 

l.  pH 

MINIMUM 

6.11 

MAXIMUM 

8.16 

MINIMUM 

n/a 

MAXIMUM 

n/a 

647 

STANDARD  UNITS 

1 

PART  B  -  Mark  *X'  In  column  2-a  for  each  pollutani  you  know  or  have  reason  to  believe  Is  present  Mark  ‘X’  in  column  2-b  for  each  polutant  you  believe  to  be  absent.  If  you  mark  colu 
directly,  or  indirectly  but  expressly,  In  an  effluent  limitations  guxlellne,  you  must  provide  the  results  of  at  least  one  an^sis  for  that  pollutant  For  other  pollutants  for  wl 
quantitative  data  or  an  explanation  of  their  presence  in  your  discharge.  Complete  one  table  for  each  outfall.  See  the  instructions  for  additional  details  and  requirements. 


1.  POLLUTANT 
AND 

CAS  NO. 

Of  available) 

2  MARK'X' 

3.  EFFLUENT 

4.  UNITS 

a 

BELIEVED 

PRESENT 

b 

BEUEVEO 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
(if  available) 

c.  LONG  TERM  AVRG  VALUE 
(tf available) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

concentration 

(2)  MASS 

(1) 

concentration 

(2)  MASS 

a.  Bromide 
(2495^67-9) 

X 

b.  Chlonne.  Total 
Residual 

X 

0.14 

12.4 

1 

mg/L 

lb. 

c.  Color 

X 

27 

n/a 

1 

PCU 

n/a 

d  Fecal  Coliform 

X 

est .  2 

n/a 

1 

col/dL 

n/a 

e.  Fluoride 
(16984-48-8) 

X 

35.1 

4110 

35.1 

4110 

17.3 

1783 

12 

mg/L 

lb. 

f.  Nitratfr-hMnte 
(as  AO 

X 

2.4 

442.9 

442.9 

1.04 

127.5 

36 

mg/L 

lb. 

EPA  Form  3S10-2C  (S-90) 
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ITEM  V-B  CONTINUED  FROM  FRONT 


2.  M/ 

IRK  -X' 

1  3.  EFFLUENT 

1  4.  UNITS 

AND 

CAS  Kin 

a. 

b. 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
(if ovailaMe) 

c.  LONG  TERM  AVRG.  VALUE 
(if ax'adable) 

(if available) 

PRESENT 

BELIEVED 

ABSENT 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

d  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.MASS 

g.  Mtrogen, 

Total  Organic  (<n 
AO 

X 

0.362 

32.1 

1 

mg/L 

lb. 

h.  Oil  and 

Grease 

X 

<4.76 

<422 

1 

mg/L 

lb. 

1.  Phosphorus 
(as  P),  Total 
(7723-1<-0) 

X 

1.2 

154 

1.2 

154 

0.8 

85.8 

36 

mg/L 

lb. 

j.  Radioactivity 

(1)  Alpha.  Total 

X 

(2)  Bela.  Total 

X 

(3)  Radium. 

Total 

X 

(4)  Radium  226. 
Total 

X 

k.  Sulfate 

(mSOJ 

(14808-79-6) 

X 

1 

105 

9309 

1 

mg/L 

lb. 

I.SuNide 

(aiS) 

X 

m.  Sulfite 
{as  no,) 
(142S5-48-3) 

X 

n.  Surfadants 

X 

0.552 

48.9 

1 

mg/L 

lb. 

0.  Aluminum. 
Total 

(7429-90-5) 

X 

1.27 

112.6 

1 

mg/L 

lb. 

p.  Banum.  Total 
(7440-39-3) 

X 

q  Boron.  Total 
(744942-8) 

X 

r.  Cobalt.  Total 
(7449494) 

X 

s  Iron.  Total 
(7439-896) 

X 

1.15 

102.0 

1 

mg/L 

lb. 

L  Magnesium. 
Total 

(7439954) 

X 

2.26 

200.4 

- 

1 

mg/L 

lb. 

X 

V.  Manganese. 
Total 

(7439995) 

X 

0.069 

6.12 

1 

mg/L 

lb. 

X 

X.  litanium, 

Total 

(7440-32-6) 

X 

EPA  Form  3510-2C  (8-90) 
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OUTFALL  NUMBER 
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002 

PART  C  -  If  you  are  a  primary  industry  and  this  outfall  contains  process  wastewater,  refer  to  Table  2c-2  In  the  instructions  to  determine  which  of  the  GC/MS  fractions  you  must  test  fo 
fractions  that  apply  to  your  industry  and  for  ALL  toxic  metals,  cyanides,  and  total  phenols.  If  you  are  not  required  to  mark  column  2-a  (secondary  industnes,  nonprocess 
fractions),  mark  'X'  in  column  2-b  for  each  pollutant  you  know  or  have  reason  to  believe  is  piesenL  Mark  ‘X'  in  column  2-c  for  each  pollutant  you  believe  is  absenL  If  you 
provide  the  results  of  at  least  one  analysis  for  that  pollutant.  If  you  mark  column  2b  for  any  pollutant,  you  must  provide  the  results  of  at  least  one  analysis  for  that  pollutant  if 
discharged  in  concentrations  of  10  ppb  or  greater  If  you  mark  column  2b  for  acrolein,  acr^onitrSe,  2,4  dinitrophenol,  or  2-methyl-4, 6  dinitrophenol,  you  must  provide  the  res 
pollutants  which  you  know  or  have  reason  to  believe  that  you  discharge  in  concentrations  of  100  ppb  or  greater.  Otherwise,  for  pollutants  for  which  you  mark  column  2b,  yc 
briefly  descnbe  the  reasons  the  pollutant  is  expected  to  be  discharged  Note  that  there  are  7  pages  to  this  part,  please  review  each  carefully  Complete  one  table  (all  7 
additional  details  and  requirements. 

2.  MARK'X’ 

3.  EFFLUENT 

4.  UNITS 

1.  POLLUTANT 
AND 

a 

b 

c 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{if  available) 

c.  LONG  TERM  AVRG.  • 
VALUE  (i/mmlable) 

a.  CONCEN¬ 
TRATION 

CAS  NUMBER 
(if  available) 

TESTING 

REQUIRED 

BEUEVED 

PRESENT 

BELIEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(2)  MASS 

a.  Nu.  uf 
ANALYSES 

b  MAS 

1  METALS,  CYANIDE,  AND  TOTAL  PHENOLS 

1M.  AntimcNiy,  Total 
(7440-36^) 

X 

<0.002 

<0.177 

1 

mg/L 

lb. 

2M  Arsenic,  Total 
(7440-38-2) 

X 

<0.005 

<0.443 

1 

mg/L 

lb. 

3M.  Beryllium,  Total 
(7440^1-7) 

X 

<0.001 

<0.089 

1 

mg/L 

lb. 

4M  Cadmium.  Total 

(744(M3-9) 

X 

<0.002 

<0.177 

B 

mg/L 

lb. 

SM.  Chromium, 

Total  (7440-47-3) 

X 

<0.005 

<0.433 

1 

mg/L 

lb. 

6M.  Copper,  Total 
(744^50-8) 

X 

0.005 

0.443 

1 

mg/L 

lb. 

7M.  Lead,  Total 
(7439-92-1) 

X 

<0.003 

<0.266 

1 

mg/L 

lb. 

SM  Mercury,  Total 
(7439-97-6) 

X 

<0.0002 

<0.018 

1 

mg/L 

lb. 

9M.  Nickel,  Total 
(744002-0) 

X 

<0.005 

<0.433 

1 

mg/L 

lb. 

10M.  Selenium. 

Total  (7782-49-2) 

X 

<0.005 

<0.433 

1 

mg/L 

lb. 

11M.  Sliver.  Total 
(7440-22-4) 

X 

<0,002 

<0.177 

1 

mg/L 

lb. 

12M.  ThaUium, 

Total  (7440-28-0) 

X 

<0.005 

<0.433 

1 

mg/L 

lb. 

13M.  Zinc,  Total 
(7440-66-6) 

X 

0.008 

0.709 

1 

mg/L 

lb. 

14M.  Cyanide, 

Total  (57-12-5) 

X 

<0.005 

<0.433 

1 

mg/L 

lb. 

15M.  Phenols, 

Total 

X 

■ 

0.0433 

3.84 

' 

_ 

1 

mg/L 

lb. 

I  DIOXIN 

X 

(9ESCRIBE  RESULTS  "oc  applicable 

EPA  Form  3510-2C  (8-90) 
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CONTINUED  FROM  THE  FRONT 


2  MARK‘> 

• 

3.  EFFLUENT 

1  4  UNITS 

1  POLLUTANT 
AND 

a 

b 

c 

a  MAXIMUM  D/ 

ULY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{ifavailahie) 

c.  LONG  TERMAVRG. 
VALUE  (if avaiiahle) 

{if  avaitabte) 

TESTING 

REQUIRED 

BELIEVED 

PRESENT 

BELIEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.MAS 

GC/MS  FRACTIOI 

J-VOLATI 

LE  COMPO 

UNDS 

1V.  Accrolein 
(107-02-8) 

X 

<0.0500 

<4.433 

1 

mg/L 

lb. 

2V.  Acrylonitnie 
(107-13-1) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

SV.  Benzene 
(71-43-2) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

4V.  Bis  (CA/om- 
meihvf^  Ether 
(542-88-1) 

X 

Not  Req 

Ired 

per  NCDWR 

NPDES 

Permitt 'g 

Unit 

SV  Bromofomi 
(75-25-2) 

X 

■■ 

<0.00100 

<0.089 

1 

mg/L 

lb. 

6V.  Carbon 

Telrachloiide 

(58-23-5) 

X 

■ 

<0.00100 

<0.089 

B 

mg/L 

lb. 

TV.  Chlorobenzene 
(108-90-7) 

X 

<0.00100 

<0.089 

mg/L 

lb. 

8V.  Chlocodi- 

biDtnomettiane 

(124-48-1) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

BV.  Chloroelhane 
(75-080) 

X 

<0.00500 

<0.443 

1 

mg/L 

lb. 

10V.2-Chlofx>- 
ethylvinyl  Ether 
(11875-8) 

X 

<0.0500 

<4.433 

B 

mg/L 

lb. 

11V.  Chloroform 
(67-66-3) 

X 

■■ 

0.0248 

2.199 

mg/L 

lb. 

12V.  Dichloro- 
bromomelhane 
(75-27-4) 

X 

■ 

0.00422 

0.374 

1 

mg/L 

lb. 

13V.  Oichloro- 

dlfluoromethane 

(7871-8) 

X 

<0.00500 

<0.443 

B 

mg/L 

lb. 

14V.  1,1-Dlchloi»>- 
elhane  (75-34-3) 

X 

<0.00100 

<0.089 

mg/L 

lb. 

15V.  1.2-0<chloro- 
ethane  (107-082) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

16V.  1.1-Oichloio- 
elhylene  (75-35-4) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

17V.  1,2-Dlchloro- 
propane  (78-87-5) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

18V.  1,8Dichloro- 

propylene 

(542-75-6) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

16V.  Ethylbenzene 
(10841-4) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

20V  Methyl 

Bromide  (74-889) 

X 

<0.00500 

<0.443 

1 

mg/L 

lb. 

21V.  Methyl 

Chloiide  (74-87-3) 

<0.00250 

<0.222 

1 

mg/L 

lb. 

ERA  Form  3510-2C  (8-90) 
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CONTINUED  FROM  PAGE  V-4 


1.  POLLUTANT 
AND 

CAS  NUMBER 

Of  avat  fable) 

2.  MARK-X' 

3.  EFFLUENT 

4.  UNITS 

a 

TESTING 

REQUIRED 

b. 

BEUEVEO 

PRESENT 

c 

BELIEVED 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{tf avaifahie) 

c.  LONG  TERMAVRG. 
VALUE  {if  available) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  MAS 

(2)  MASS 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

GC/MS  FRACTION  -  VOLATILE  COMPOUNDS  {comumed) 

X 

<0.00500 

<0.443 

1 

mg/L 

lb. 

23V.  1,1 .2.2- 

Tetrachloroettiane 

(79.34-5) 

X 

<0.00100 

<0.089 

B 

mg/L 

lb. 

24V.  TetractiiOFO- 
ethylene  (127-18-4) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

257.  Toluene 
(108-88-3) 

X 

<0.00500 

<0.443 

1 

tng/L 

lb. 

28V.  1.2-Trans- 

Dichloroelhylene 

(158^5) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

27V.1,1.1-Trichloro- 
ethane  (71-55-6) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

28V.  1.1.2-TrKhIofo- 
ethane  (79-00-5) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

29VTnchloro- 
ethylene  (704)1.6) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

X 

<0.00500 

<0.443 

1 

mg/L 

lb. 

31V.  Vinyl  Chloride 
(75-01.4) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

1  GC/MS  FRACTION  -  ACID  COMPOUNDS 

1A  24)hlorophenol 
(95-57-8) 

<0.0100 

<0.887 

1 

lb. 

<0.0100 

<0.887 

1 

mg/L 

lb. 

3A.  2,4-Oniethyl- 
phenol  (105-67-9) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

4A  4,6-DlnitfO-O- 
Cresol  (534-52-1) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

<0.0100 

<0.887 

1 

mg/L 

lb. 

<0.0100 

<0.887' 

1 

mg/L 

lb. 

7A.  4^rtrophenol 
(10CW2-7) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

8A.  P-CWoro-M- 
Cresol  (59-50-7) 

Hi 

<0.0100 

<0.887 

1 

mg/L 

lb. 

9A  Pentachloro- 
phenol  (87-86-5) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

10A.  Phenol 
(108-95-2) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

11  A.  2,4.6-Trichloro- 
phenol  (884)5-2) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

EPA  Form  3510-2C  (8-90) 
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CONTINUED  FROM  THE  FRONT 


1.  POLLUTANT 
AND 

2.  MARK-X’ 

1  3.  EFFLUENT 

1  4.  UNITS 

a. 

b 

c. 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{tf avaitabh) 

c.  LONG  TERM  AVRG. 
VALUE 

a.  CONCEN¬ 
TRATION 

(if  avolhbie) 

TESTING 

REQUIRED 

BELIEVED 

PRESENT 

BELIEVED 

ABSENT 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

d.  NO.  OF 
ANALYSES 

b  MAS 

GC/MS  FRACTIOK 

-  BASE/NEUTRAL  COMPOUNDS 

IB.  Acenaphihene 
(83-32-9) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

2B.  Acenaphtylene 
(208-9fr>8) 

X 

<0.00100 

<0.089 

1 

rag/L 

lb. 

3B.  Anthracene 
(120-12-7) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

4B.  Benzidine 
(92-87-5) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

SB.  Benzo  (a) 

Anthracene 

(56-55-3) 

X 

■ 

<0.00100 

<0.089 

1 

mg/L 

lb. 

6B  Benzo  (a) 
Pyrene  (50-32-8) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

7B.  3.4-Benzo- 

fluoranthene 

(205-99-2) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

IISQISQJIBZEI 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

9B.  Benzo  (t) 
Fluoranthene 
(207-08-9) 

X 

■ 

<0.00100 

<0.089 

m 

mg/L 

lb. 

106.  Bis  {2-C'Moro- 
ethoxy)  Methane 
(111-91-1) 

X 

■ 

<0.0100 

<0.887 

m 

mg/L 

lb. 

11B  Ba{2-CMom- 
cthi'tt  Ether 
(111-44-4) 

X 

■ 

<0.0100 

<0.887 

mg/L 

lb. 

12B.  Bis  (2- 
CMortHSopropvfi 

Ether  (102-80-1) 

X 

■ 

<0.0100 

<0.887 

1 

mg/L 

lb. 

13B.  Bn  {2-Erini- 

hcxyt\  Phihalate 
(117-81-7) 

X 

■ 

<0.00300 

<0.266 

1 

mg/L 

lb. 

1 4B.  4-Broniophenyl 
Phenyl  Ether 
(101-55-3) 

X 

<0.0100 

<0.887 

B 

mg/L 

lb. 

15B  Butyl  Benzyl 
Phihalate  (85-68-7) 

X 

<0.00300 

<0.266 

mg/L 

lb. 

166. 2-Chlon>- 

naphlhalene 

(91-58-7) 

X 

■ 

<0.00100 

<0.089 

1 

mg/L 

lb. 

17B.  4-Chloro- 
phenyl  Phenyl  Ether 
(7005-72-3) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

18B.  Chiysene 
(2184)1-9) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

19B.  Dibenzo  (a.  A) 

Anthracene 

(53-703) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

21 B.  1,3-Di-chlon>- 
benzene  (541-73-1) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

EPA  Form  351 0-2C  (8-90)  PAGEV-8 
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CONTINUED  FROM  PAGE  V-6 


1.  POLLUTANT 
AND 

CAS  NUMBER 
(if  available) 

2.  MARK  "X” 

3  EFFLUENT 

4.  UNITS 

a 

TESTING 

REQUIRED 

b 

BEUEVED 

PRESENT 

c. 

BELIEVED 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{tf  avatlabie) 

c.  LONG  TERM  AVRG. 
VALUE  {if  available) 

d  NO  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.MAS 

(1) 

CONCENTRATION 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

(2)  MASS 

GC/VS  FRACTION  -  BASE/NEUTRAL  COMPOUNDS  (coiilimied) 

22B.1,4-DfcNon^ 
benzene  (106-46-7) 

X 

<0.00100 

<0.089 

1 

mg/L 

lb. 

23B.  3,3-Olchloro- 
benzidlne  (91-94-1) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

24B  Diethyl 
Phthalate  (84-66-2) 

<0.00300 

<0.226 

1 

mg/L 

lb. 

25B.  Dimethyl 
Phthalate 
(131  -11-3) 

■ 

<0.00300 

<0.226 

■ 

B 

mg/L 

lb. 

26B.  Di-N-Biityl 
Phthalate  (84-74-2) 

<0.00300 

<0.226 

1 

mg/L 

lb. 

27B.  2,4-OinitrD- 
toluene  (121-14-2) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

28B.  2,6-Oinitro- 
tokiene  (606-20-2) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

2BB.  DhN-Octyl 
Phthalate  (117-64-0) 

<0.00300 

<0.226 

1 

mg/L 

lb. 

30B  1,2-Diphenyl- 
hydrazine  (as  Azo- 
benzene)  (122-66-7) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

31 B.  Fluoranthene 
(206-44-0) 

ra 

<0.00100 

<0.089 

1 

mg/L 

lb. 

32B.  Ruorene 
(86-73-7) 

El 

<0.00100 

<0.089 

1 

mg/L 

lb. 

33B.  Hexachtoro- 
benzene  (118-74-1) 

<0.00100 

<0.089 

1 

mg/L 

lb. 

34B.  Hexachlora- 
butadiene  (87-68-3) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

3SB.  Hexachloro- 

cydopentadlene 

(77-47-4) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

36B  HexacNoro- 
ethane  (67-72-1) 

X 

<0.0100 

<0.887 

1 

mg/L 

lb. 

37B.  Indeno 
(f,2,3-ed)  Pyrene 
(193-39-S) 

■ 

<0.00100 

<0.089 

■ 

1 

mg/L 

lb. 

38B.  Isophorone 
(7859-1) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

39B.  Naphthalene 
(91-20-3) 

<0.00100 

<0.089 

1 

mg/L 

lb. 

40B.  Nitrobenzene 
(9895-3) 

<0.0100 

<0.887 

1 

mg/L 

lb. 

41 B  N-Nibo- 

sodimethylamine 

(62-789) 

X 

■ 

<0.0100 

<0.887 

■ 

1 

mg/L 

lb. 

42B.  N-Nitrosodl- 

N-Propylamine 

(621-64-7) 

X 

<0.0100 

<0.887 

■ 

B 

mg/L 

lb. 

EPA  Form  3510-2C  (8-90) 
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Outfall  002 


CONTINUED  FROM  THE  FRONT 


2.  MARK  *X" _  3  PFFI  (IPNT 

1.  POaUTANT  - — - - - - 3_EFFLUENT 

and  maximum  30  DAY  VALUE 

CAS  NUMBER  c  3  MAXIMUM  DAILY  VALUE  _  (if  available) 

L.^  NUMBER  TESTING  BEUEVED  BELIEVED  /,)  | - - 1-^ - — - - - - 

table)  |reQU.REd|  PRESENT  ABSENT  CONCE^’raTION  1  (2) MASS  CONCENTRATION  ,21  MASS  CONCEiSiVraTION 
GC/MS  FRACTION  -  BASE/NEUTRAL  COMPOUNDS  (coalmueJi  - - 1_L)MASS  [CONCENTRATION 

43B.  N-Nitno-  I - 1 - - - 1 - - - - - 

sodiphenylamine  \y  .  . 

(86-3<«)  /\  I  I  <0.0100  I  <0.887 


d.  NO  OF  a  CONCEN- 
(2)  MASS  ANALYSES  TRATION  b.  MAJ 


44B  Phenanthrene  \y 

(654)1.8)  ^ 


(86-3<«)  /\ 


45B.  Pyrene 
(1294)04)) 


chloro^zene 

(120.82-1) 

GC/MS  FRACTION  -  PESTICIDES 


IP.  Aldiln 
(3094)0-2) 


2P.  a-BHC 
(319^4-6) 


3P.  p-BHC 
(319-85-7) 


4P.ySHC 

(58-89-8) 


5P.8-BHC 

(319-86-8) 


6P.  Chlordane 
(57-74-9) 


7P.  4.4-DOT 
(50-29-3) 


8P.  4.4’-DOE 
(72-55-9) 


9P.  4,4-DDD 
(72-S4-8) 


10P.  Dieldrin 
(80-57-1) 


IIP.  a-Enosulfan 
(115-29-7) 


12P.  p-Endosulfan 
(11529-7) 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


EPA  Form  3510-2C  (590) 


14P  Endnn 
(72-20-8) 


16P.  Heplachlor 
(7544-8) 


<0.00100 

<0.089 

<0.00100 

<0.089 

<0.000050  <0.005 


<0.000050  <0.005 


<0.000050  <0.005 


<0.000050  <0.005 
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OUTFALL  002 


EPA  I.D.  NUMBER  {copyfmm  hem  1  of  Form  1) 

OUTFALL  NUMBER 

CONTINUED  FROM  PAGE  V-8 

NCD  047  368  642 

002 

(.POLLUTANT 

AND 

CAS  NUMBER 
(if  arailoble) 

2.  MARK  "X’ 

3  EFFLUENT 

4.  UNITS 

a. 

TESTING 

REQUIRED 

b 

BEUEVED 

PRESENT 

c 

BELIEVED 

ABSENT 

a.  MAXIMUM  DAILY  VALUE 

b.  MAXIMUM  30  DAY  VALUE 
{if available) 

c.  LONG  TERM  AVRG. 
VALUE  {ifavailaMe) 

d.  NO.  OF 
ANALYSES 

a.  CONCEN¬ 
TRATION 

b.  MAS 

(1) 

CONCENTRATION 

(2)  MASS 

(2)  MASS 

(1) 

CONCENTRATION 

(2)  MASS 

GC/MS  FRACTION  -  PESTICIDES  (conUnued) 

17P  Heplachlor 

Epoxide 

(1024-57-3) 

X 

<0.000050 

<0.005 

1 

mg/L 

lb. 

18P.  PCe-1242 
(53469-21-9) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

19P  PCB-1254 
(11097>69>1) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

20P  PCB-1221 
(11104-28-2) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

21 P.  PCB-1232 
(11141-16-5) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

22P.PCB-1248 

(12672-208) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

23P.  PCB-1260 
(11096-82-5) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

24P.  PCB-1016 
(12674-11-2) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

25P.  Toxaphene 
(8001-35-2) 

X 

<0.000500 

<0.044 

1 

mg/L 

lb. 

EPA  Form  3510-2C  (8-90) 
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•  Chemours  Company  -  Fayetteville  Works 


NPDES  Permit  No.  NC0003573 


Supplemental  Information  -  Permit  Renewal  Application  -  April  27, 2016 


Sludge  Management  Plan 


•  V 

The  Chemours  Company  -  Fayetteville  Works  operates  a  Class  3  Wastewater  Treatment  Plant 
which  is  comprised  of  a  single-stage  activated  sludge  biological  system. 

Excess  sludge  is  removed  from  the  system  by  diverting  part  of  the  Recycled  Activated  Sludge  (at 
approximately  0.6%  solids)  from  the  clarifiers  to  a  Dissolved  Air  Floatation  (“DAF”)  unit  for 
initial  thickening. 

The  sludge  from  the  DAF  (at  approximately  3%  solids)  is  transferred  to  a  Mix  Tank  where  polymer 
agents  are  added  to  enhance  the  dewatering  process. 

The  semi-thickened  sludge  is  transferred  from  the  Mix  Tank  to  a  Rotary  Filter  for  final  thickening, 
whereby  the  sludge  is  thickened  to  6%  solids. 

The  thickened  sludge  is  then  transferred  to  a  Screw  Press  where  it  is  dewatered  to  a  concentration 
of  9-20%  solids. 


Following  the  Screw  Press,  the  sludge  is  typically  dried  in  steam  heated  dryers  to  a  concentration 
of 40-55%  solids. 

The  dried  sludge,  or  on  occasion  the  dewatered  sludge,  is  transported  off-site  to  a  commercial 
Subtitle  D  landfill.  This  sludge  is  currently  being  disposed  of  at  the  Waste  Industries  “Sampson 
County”  Landfill  near  Roseboro,  NC. 

In  2015,  the  average  weekly  quantity  of  generated  wasted  sludge  was  approximately  35,000  lb. 


I 


Chemours  Company  -  Fayetteville  Works 


NPDES  Permit  No.  NC0003573 


Supplemental  Information  -  Permit  Renewal  Application  -  April  27, 2016 


Current  Facility  Wastewater  Management 

Process  wastewater  and  stormwater  from  the  various  manufacturing  areas  are  collected  in  the 
respective  area  sumps  and  ultimately  conveyed  via  a  gravity  flow  underground  process  sewer  pipe 
to  the  facility’s  central  wastewater  treatment  plant  (“WWTP”).  Sanitary  sewage  is  conveyed  via 
a  separate  underground  sewer  system  to  the  WWTP.  The  permitted  flowrate  of  the  WWTP  is 
2.0  MOD,  with  an  actual  average  flowrate  of  approximately  1.2  MOD. 

This  untreated  process  wastewater  is  commingled  in  the  WWTP  Influent  Sump  where  it  is  pumped 
to  an  850,000-gallon  Equalization  Basin.  The  Equalization  Basin  is  mixed  with  two  floating 
submerged  mixers.  Three  floating  surface  aerators  in  the  basin  cool  and  aerate  the  incoming 
wastewater. 

A  175,000-gallon  Emergency  Retention  Tank  is  available  for  temporary  storage  of  untreated 
wastewater  which  may  need  additional  treatment  or  acclimation  in  the  WWTP  activated  sludge 
process  at  a  controlled  rate  that  allows  for  proper  biological  treatment. 

Untreated  wastewater  from  the  Equalization  Basin  is  normally  pumped  to  a  250,000-gallon 
Predigester  Tank  in  which  initial  biological  activity  with  the  WWTP  activated  sludge  begins.  The 
Predigester  Tank  is  aerated.  The  partially  treated  wastewater  from  the  Predigester  Tank  is  pumped 
to  a  1,700,000-gallon  Aeration  Tank. 

The  Aeration  Tank  is  the  unit  where  the  majority  of  the  biological  activity  occurs.  The  Aeration 
Tank  is  aerated  primarily  by  a  diffused  air  system  located  in  the  bottom  of  the  tank.  The  tank  can 
have  supplemental  aeration  via  one  or  two  floating  Biomixers®  that  injects  air  through  submerged 
rotors. 

The  biologically  treated  wastewater  is  then  sent  to  one  of  two  in-ground  clarifiers  (1 19,000  gallons 
and  168,000  gallons  respectively)  or  an  above-ground  679,000-gallon  clarifier;  with  all  clarifiers 
being  operated  in  parallel.  The  clarified  treated  effluent  is  discharged  to  and  through  Outfall  001 . 

The  wasted  activated  sludge  is  sent  to  a  Dissolved  Air  Floatation  (DAF)  unit,  then  to  a  47,000 
gallon  Sludge  Storage  Tank,  and  finally  to  a  Rotary  Filter  for  thickening.  The  thickened  sludge  is 
dewatered  in  a  Sludge  Press,  and  can  be  dried  in  a  steam-heated  dryer  for  additional  moisture 
removal.  The  dewatered  sludge  or  dewatered/dried  sludge  is  transported  off-site  to  a  commercial 
Subtitle  D  landfill. 

Non-contact  process  cooling  water  and  non-process  stormwater  are  conveyed  via  surface  ditches. 
In  addition,  excess  riverwater  flow  and  Outfall  001  effluent  are  discharged  directly  to  a  surface 
ditch.  The  combined,  total  flow  of  water  from  the  site  is  discharged  through  and  monitored  at 
Outfall  002.  The  discharged  treated  wastewater  is  conveyed  via  an  underground  pipe  to  the  Cape 
Fear  River,  where  it  enters  the  river  at  a  point  approximately  1,500  feet  upstream  of  the  William 
O.  Huske  Lock  &  Dam  (a.k.a  Lock  &  Dam  No.  3). 


Chemours  Company  -  Fayetteville  Works 


NPDES  Permit  No.  NC0003573 


0 

Supplemental  Information  -  Permit  Renewal  Application  -  April  27, 2016 


Current  Facility  Operating  Conditions 


Chemours  Fluoromonomers/Nafion®  Membrane  Manufacturing  Area: 

The  Chemours  Company  -  Fayetteville  Works’  Fluoromonomers  /  Nafion®  Membrane 
manufacturing  area  produces  several  final  products.  Chemours™  Nafion®  Membrane  is  a  plastic 
film  used  in  the  chloroalkali  industry  and  in  electrochemical  fuel  cells.  Chemours™  Nafion® 
Polymer  Dispersions  are  used  in  the  fabrication  of  thin  films  and  coating  fomulations  for  fuel 
cells  membranes,  catalyst  coatings,  sensors,  and  a  variety  of  electrochemical  applications. 
The  HFPO  monomer  and  the  Vinyl  Ether  monomers  are  used  to  manufacture  various 
fluorochemical  products  such  as  Chemours™  Teflon®.  Wastewater  generated  from  this 
manufacturing  facility  is  discharged  to  the  Chemours’  wastewater  treatment  plant. 

Chemours  Polymer  Processing  Aid  (“PPA”)  Manufacturing  Area: 

The  Chemours  Company  -  Fayetteville  Works’  PPA  manufacturing  area  produces  a  polymer 
processing  aid.  The  processing  aid  produced  in  this  unit  is  used  in  the  manufacturing  of 
fluoropolymers  and  fluorinated  telomers,  -but  none  of  the  produced  processing  aid  is  used  at  the 
Fayetteville  Works  site.  All  process  wastewater  generated  from  this  manufacturing  facility  is 
collected  and  shipped  off-site  for  disposal.  No  process  wastewater  from  this  manufacturing  facility 
is  discharged  to  the  Chemours’  wastewater  treatment  plant  or  to  the  Cape  Fear  River. 

Kuraray  Butacite®  Manufacturing  Area: 

The  Kuraray  America  Inc.  -  Fayetteville  Plant’s  Butacite®  manufacturing  area  produces  two  final 
products.  Kuraray™  Butacite®  Interlayer  plastic  sheeting  is  the  final  product  used  in  safety  glass 
such  as  automobile  windshields.  Polyvinyl  butyral  resin  is  shipped  off-site  as  a  transfer  to  other 
Kuraray  locations  for  final  processing.  Wastewater  generated  from  this  manufacturing  facility  is 
discharged  to  the  Chemours’  wastewater  treatment  plant. 

Kuraray  SentryGIas®  Manufacturing  Area: 

The  Kuraray  America  Inc.  -  Fayetteville  Plant’s  SentryGIas®  manufacturing  area  produces 
Kuraray™  SentryGIas®  ionoplast  interlayer  laminate.  SentryGIas®  interlayer  is  used  for 
laminated  safety  glass  in  side,  rear,  and  overhead  automobile  windows.  It  is  also  used  in 
architectural  applications  desiring  safety  glass.  There  is  no  contact  process  wastewater  generated 
from  this  manufacturing  facility,  therefore  only  sanitary  waste  from  this  area  is  treated  in  the 
Chemours’  wastewater  treatment  plant.  This  manufacturing  facility  does  discharge  non-contact 
cooling  water  to  a  surface  ditch  and  ultimately  to  Outfall  002. 

DuPont  Polyvinyl  Fluoride  (“PVF”)  Manufacturing  Area: 

The  DuPont  Company  -  Fayetteville  Works’  PVF  manufacturing  area  produces  polyvinyl  fluoride 
resin  that  is  used  in  the  electronics  industry  as  a  backing  for  photovoltaic  cells,  as  well  as  many 
other  uses.  Wastewater  generated  from  this  manufacturing  facility  is  discharged  to  the  Chemours’ 
wastewater  treatment  plant. 


Chemours  Company  -  Fayetteville  Works 


NPDES  Permit  No.  NC0003573 


Supplemental  Information  -  Permit  Renewal  Application  -  April  27, 2016 


Alternate  Application  Schedule  for  §316(b)  of  the  Clean  Water  Act 


Final  regulations  implementing  §3 16(b)  of  the  Clean  Water  Act,  which  establish  requirements  for 
cooling  water  intake  structures  at  existing  facilities,  were  published  in  the  Federal  Register  on 
August  15,  2014  with  an  effective  date  of  October  14,  2014. 

The  Chemours  Company  -  Fayetteville  Works  (“Chemours”)  operates  a  cooling  water  intake 
structure  on  the  Cape  Fear  River  that  is  subject  to  this  new  Federal  Cooling  Water  Intake  Structure 
Rule  (“the  Rule”)  as  codified  in  40  CFR  Part  125. 

The  Rule  requires  the  owner  or  operator  of  a  facility  subject  to  Subpart  J  whose  currently  effective 
permit  expires  after  July  14,  2018,  to  submit  to  the  Director  the  information  required  in  the 
applicable  provisions  of  40  CFR  122.21(r)  when  applying  for  a  subsequent  permit. 

Pursuant  to  40  CFR  125.95(a)(2),  the  owner  or  operator  of  a  facility  subject  to  Part  125  Subpart  J, 
“Requirements  Applicable  to  Cooling  Water  Intake  Structures  for  Existing  Facilities  Under 
Section  3 16(b)  of  the  Clean  Water  Act”,  whose  currently  effective  permit  expires  prior  to  July  14, 
2018,  may  request  the  Director  to  establish  an  alternate  schedule  for  the  submission  of  the 
information  required  in  40  CFR  122.21(r)  when  applying  for  a  subsequent  (renewed)  permit. 

On  October  20,  2015,  a  letter  was  sent  from  Michael  E.  Johnson,  Environmental  Manager, 
Chemours  Company  -  Fayetteville  Works,  to  Dr.  Sergei  Chemikov,  NCDEQ  Division  of  Water 
Resources’  NPDES  Complex  Permitting  Unit,  requesting  an  alternate  schedule  whereby  all  the 
materials  required  by  the  Rule  will  be  submitted  with  the  2021  renewal  application. 

On  February  26,  2016,  a  letter  was  sent  from  S.  Jay  Zimmerman,  Director,  NCDEQ  Division  of 
Water  Resources,  to  Michael  E.  Johnson,  Environmental  Manager,  Chemours  Company  - 
Fayetteville  Works,  wherein  the  requested  alternate  schedule  for  submission  of  required  CWIS 
information  with  the  next  permit  renewal  in  2021  was  approved.  A  copy  of  Mr.  Zimmerman’s 
letter  is  attached  to  this  application  package. 


Water  Resources 

ENVIRONMENTAL  QUALITY 


PAT  MCCRORY 

Governor 

DONALD  R.  VAN  DER  VAART 

Secretary 

S.  JAY  ZIMMERMAN 

Director 

February  26,2016 


Mr.  Michael  E.  Johnson,  P.E. 
Environmental  Manager 
Chemours  Company 
22828  NC  Highway  87  West 
Fayetteville,  North  Carolina  28306-7332 


Subject:  Alternate  CWA  3 1 6(b)  Application  Schedule 

NPDES  Permit  NC0003573 
Fayetteville  Works 
Bladen  County 


Dear  Mr.  Johnson: 

The  Clean  Water  Act  Section  316(b)  Cooling  Water  Intake  Structure  (CWIS)  Final  Rule  outlines 
regulations  and  standards  for  the  design  and  operation  of  cooling  water  intake  structures  under  the 
NPDES  program.  Your  current  permit  expires  October  31, 2016,  with  renewal  applicatiqn  due  by  May  4, 
2016.  Since  your  permit  expires  prior  to  July  14, 2018,  under  40  CFR  125.95(a)(2),  you  have  requested 
an  alternative  schedule  for  submission  of  CWIS  permit  application  information  required  in  40  CFR  Part 
122.21(  r).  Based  on  Division  review,  an  alternate  schedule  for  submission  of  required  CWIS  information 
with  the  next  permit  renewal  in  2021  is  approved.  This  schedule  date  will  be  established  in  the  2016 
permit  renewal  as  well. 

Please  note  that  facilities  should  begin  to  adapt  their  systems  to  comply  with  CWA  Section  3 16(b) 
requirements.  If  you  have  any  questions,  please  contact  Tom  Belnick  with  the  NPDES  Permitting  Unit  at 
919-807-6390  or  via  email:  tom.belnick@ncdenr.gov 


S.  Jay  Zimmerman,  P.G. 

Director,  Division  of  Water  Resources 


Cc:  NPDES  File 

Central  File 

Ec:  US  EPA  Region  4 

US  FWS 
NC  WRC 

NC  DWR/Fayetteville  Region 


Slate  of  Noith  Carolina  |  Environmental  Quality  |  Water  Resources 
1617  Mail  Service  Center  |  Raleigh,  North  Carolina  27699-1617 
919  707  9000 
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Elimination  of  Monitoring  Requirement  for  PFOA 


In  December  2002,  the  DuPont  Company  -  Fayetteville  Works  began  production  of.  ammonium 
perfluorooctanoate  (“APFO”),  which  is  the  ammonium  salt  of  perfluorooctanoic  acid  (“PFOA”). 

The  renewed  NPDES  Permit  No.  NC0003573  that  became  effective  on  July  1,  2007,  included  a 
requirement  for  monthly  monitoring  of  PFOA  at  Outfall  002. 

In  2006  the  North  Carolina  Division  of  Water  Quality  (“DWQ”),  in  consultation  with  the  North 
Carolina  Division  of  Waste  Management  and  the  North  Carolina  Department  of  Health  and  Human 
Services,  established  an  Interim  Maximum  Allowable  Concentration  (“IMAC”)  of  2  pg/L  for 
PFOA,  which  was  intended  for  the  protection  of  groundwater  as  a  source  of  drinking  water. 

Following  the  issuance  of  this  temporary  health-based  level,  DWQ  requested  the  assistance  of  the 
North  Carolina  Secretary’s  Science  Advisory  Board  on  Toxic  Air  Pollutants  (“NCSAB”)  in 
reviewing  the  toxicological  literature  on  PFOA  and  recommending  to  DWQ  an  update  of  the 
IMAC  for  PFOA  in  groundwater.  On  August  10, 2012,  the  NCSAB  issued  their  recommendation 
to  DWQ  that  the  IMAC  for  PFOA  in  groundwater  be  reduced  to  1  pg/L. 

During  the  3-year  period  from  2013  to  2015,  the  average  monthly  concentration  of  the  final 
effluent  discharge  at  Outfall  002  was  0.027  pg/L  PFOA,  with  a  maximum  concentration  of 
0.088  pg/L  PFOA.  During  the  same  period,  the  average  monthly  concentration  of  the  incoming 
water  from  the  Cape  Fear  River  to  the  site,  which  is  99%  of  the  effluent  flow  at  Outfall  002,  was 
0.01 2  pg/L  PFOA,  with  a  maximum  concentration  of  0.03 1  pg/L  PFOA. 

The  production  of  APFO  at  this  facility  ceased  in  April  2013. 

The  Chemours  Company  -  Fayetteville  Works  (formerly  the  DuPont  Company  -  Fayetteville 
Works)  is  requesting  that  the  monthly  monitoring  requirement  for  PFOA  at  Outfall  002  be 
eliminated  in  the  renewed  NPDES  Permit  No.  NC0003573  for  the  following  reasons: 

•  APFO  is  no  longer  manufactured  at  this  facility  and  has  not  been  produced  at  the  facility 
since  April  2013; 

•  APFO  is  not  and  has  never  been  used  as  a  process  aid  or  a  raw  material  at  this  facility; 

•  The  3-year  average  concentration  at  Outfall  002  was  0.027  pg/L  PFOA,  versus  the  current 
NC-DWR  IMAC  of  2  pg/L  PFOA  and  the  NCSAB  recommended  1  pg/L  PFOA;  and 

•  PFOA  is  present  at  low  concentrations  throughout  the  Cape  Fear  River  basin,  and  that 
background  level  of  PFOA  in  the  Cape  Fear  River  water  contributes  to  the  concentration 
measured  at  Outfall  002. 
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Supplemental  Information  -  Permit  Renewal  Application  -  April  27, 2016 


Form  2C  Permit  Application  -  Bis(chloromethyl)  ether 


Bis(chloromethyl)  ether  (CAS  No.  542-88-1)  was  not  analyzed  for,  and  consequently  was  not 
reported  on  Page  V-4  of  Form  2C  for  both  Outfall  001  and  Outfall  002. 

On  November  28,  2014,  the  State  of  Oregon’s  Department  of  Environmental  Quality  (“ODEQ”) 
issued  a  memorandum  addressing  the  issue  of  analyzing  for  bis(chloromethyl)  ether 

(“BCME”).  In  this  memorandum,  ODEQ  states: 

“Based  on  the  chemical’s  rapid  hydrolysis  in  water,  there  are  no  analytical  methods  to  measure 
BCME  in  water  samples.  Currently,  the  only  analytical  techniques  available  for  this  compound 
are  for  air  samples.  Region  10  EPA  staff  queried  its  Manchester  Environmental  Lab  in  Port 
Orchard,  WA  about  potential,  analytical  methods  for  BCME.  Staff  at  the  lab  confirmed  that 
there  is  no  EPA  method  for  BCME  because  of  its  rapid  degradation  in  water.” 

Because  of  the  lack  of  an  EPA  approved  analytical  method  for  bis(chloromethyl)  ether  in  a  water 
matrix,  ODEQ  concluded: 

“  Given  its  rapid  hydrolysis  in  water,  there  are  no  recommended  analytical  methods  for  BCME 
in  water  samples.  Because  BCME  is  not  quantifiable  in  wastewater,  DEQ  will  not  require 
permit  holders  to  monitor  or  conduct  reasonable  potential  analyses  for  this  toxic  pollutant.” 

In  an  April  13,  2106,  email  from  Tom  Belnick,  Supervisor  of  the  NCDEQ  Division  of  Water 
Resources’  NPDES  Complex  Permitting  Unit,  to  Michael  Johnson,  Environmental  Manager, 
Chemours  Company  -  Fayetteville  Works,  Mr.  Belnick  stated: 

“I  checked  with  our  DWR  analytical  lab,  and  they  concur  with  Oregon’s  position  and  are  not 
aware  of  any  labs  using  even  R&D  methods  for  this  analyte.  Therefore,  you  can  omit  this 
parameter  from  your  application  renewal.” 


Note  1 :  http://www.deq.state.or.us/wq/standards/docs/toxics/BisChloromethylMemo.pdf 
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ABSTRACT:  Recent  scientihc  scrutiny  and  concerns  over 
ei^osure,  toxicity,  and  risk  have  led  to  international  regulatory 
efforts  resulting  in  the  reduction  or  elimination  of  certain 
perduoiinated  compounds  from  various  products  and  waste 
streams.  Some  manufacturers  have  started  producing  shorter 
chain  per-  and  polyfruorinated  compounds  to  try  to  reduce  the 
potential  for  bioaccumulation  in  humans  and  wildlife.  Some  of 
these  new  compounds  contain  central  ether  oxygens  or  other 
minor  modifications  of  traditional  perfluoiinated  structures.  At 
present,  there  has  been  very  liimted  information  published  on 
these  “replacement  chemistries’  in  the  peer-reviewed 
literature.  In  this  study  we  used  a  time-of-flight  mass 
spectrometry  detector  (LC-ESI-TOFMS)  to  identify  fluori- 
nated  compounds  in  natural  waters  collected  from  locations 
with  historical  perfluoiinated  compound  contamination.  Our 
workflow  for  discovery  of  chemicak  included  sequential 
sampling  of  surface  water  for  identification  of  potential 
sources,  nontargeted  TOFMS  analysis,  molecular  feature 
extraction  (MFE)  of  samples,  and  evaluation  of  features 
unique  to  the  sample  with  source  inputs.  Specifically, 
compounds  were  tentatively  identified  by  (l)  accurate  mass 
determination  of  parent  and/or  related  adducts  and  fragments 
from  in-source  collision-induced  dissociation  (CID),  (2)  in- 
depth  evaluation  of  in-source  adducts  formed  during  analysis, 
and  (3)  confirmation  with  authentic  standards  when  available. 


MraOtImaaiMliimIUpafwainDniinMrnm) 


We  observed  groups  of  compounds  in  homologous  series  that 
differed  by  multiples  of  CF,  (m/z  49.9968)  or  CF,0  (m/z  65.9917).  Compounds  in  each  series  were  chromatographicall, 
sepwated  and  had  comparable  fragments  and  adducts  produced  during  analysis.  We  detected  12  novel  perfluoroalkyd  ethei 
^boxyhc  and  sulfomc  adds  in  surface  water  in  North  Carolina,  USA  using  this  approach.  A  key  piece  of  evidence  was  the 
^overy  of  accurate  mass  m-source  «-mer  formation  (H*  and  Na*)  differing  by  m/z  21.9819,  corresponding  to  the  mas< 
difference  between  the  protonated  and  sodiated  dimers. 


■  INTRODUCTION 

Perfluoroalk)d  and  polyfluoroalkyl  substances  (PFASs)  have 
unique  physical  and  structural  properties  that  make  them 
extremely  resistant  to  chemical  and  thermal  degradation.  As  a 
result,  PFASs  have  been  used  in  a  wide  range  of  consumer 
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Figure  1.  Sample  workflow  for  TOFMS  discovery. 


products  and  industrial  applications.*  Between  1950  and  2000, 
the  eight-carbon  PFASs,  including  perfluorooctanoic  acid 
(PFOA)  and  perfluorooctanesulfonate  (PFOS),  were  among 
the  most  commonly  produced  and  used  perfluorinated 
compounds.  PFASs  have  been  detected  in  many  environmental 
and  biological  matrices  across  the  globe  for  a  number  of  years,^ 
and  this  ubiquity  has  led  to  mounting  concerns  about  exposure 
and  potential  toxicity.  As  a  result,  many  international  regulatory 
efforts  have  been  enacted  to  reduce,  substitute,  or  eliminate 
long-chain  (8  consecutive  perfluorinated  carbons  or  longer) 
PFASs  from  products  and  waste  streams.  In  the  United  States, 
eight  major  fluorochemical  manufacturers  entered  into  a 
volimtary  stewardship  agreement  with  the  U.S.  Environmental 
Protection  Agency  (EPA)  to  phase  out  the  use  and  production 
of  long-chain  perfluorinated  diemistries  by  2015.^  To  take  their 
place,  manufacturers  have  started  using  alternative  chemistries 
that  may  include  both  shorter-chain  perfluorinated  (<C8)  and/ 
or  polyfluorinated  materials.  For  example,  some  of  these 
replacement  compoimds  still  have  the  traditional  perfluorinated 
carbon  regions,  but  they  are  broken  into  shorter  units  by 
insertion  of  ether  oxygens  at  regular  intervals.  These  ether 
linked  compoimds  are  still  technically  classified  as  perfluori¬ 
nated  if  all  carbons  are  substituted  with  fluorine  and 
polyfluorinated  if  any  carbon  is  occupied  by  a  hydrogen  rather 
than  a  fluorine."*  The  rationale  is  that  the  addition  of  oxygens 
would  likely  make  the  replacement  chemistry  more  labile  to 
degradation,  and  thus  more  favorable  for  usage.  However,  to 
date  the  chemical  manufacturers  have  disclosed  little 
information  publicly  concerning  the  chemical  structures  and 
potential  toxicities  of  the  replacement  PFASs  now  being 
produced.  This  makes  it  extremely  difficult  for  independent 


research  groups  to  evaluate  their  environmental  distributions 
and  potential  toxicities. 

A  rare  exception  is  a  peer-reviewed  publication  on  4,8-dioxa- 
3H-perfluorononanoate  (ADONA)  (Supporting  Information 
Figure  Si),  a  polyfluorinated  alternative  to  PFOA  which  is  said 
to  have  a  “more  favorable  toxicological  profile”.^  This  single 
journal  article  was  published  by  its  manufacturer,  but  standards 
for  this  new  material  have  not  been  made  available  (to  our 
knowledge)  for  comprehensive  ecological  or  toxicological 
evaluation.  Manufacturers  typically  submit  more  detailed 
information  concerning  compound  structure,  potential  toxicity, 
environmental  fate,  and  projected  production  volumes  to 
regulatory  authorities  prior  to  large-scale  production  (e.g.,  the 
U.S.  EPA’s  premanufacture  notice  process),  but  this  informa¬ 
tion  is  held  as  confidential  business  information  and  cannot  be 
disclosed  to  the  general  research  community. 

One  example  of  industrial  producers  manufacturing  replace¬ 
ment  compounds  is  outlined  in  an  executed  draft  consent  order 
from  the  state  of  West  Wginia  to  DuPont  Corporation 
allowing  the  discharge  of  a  new  fluorinated  compound  into  the 
Ohio  river,  at  the  Washington  Works  facility  (West  Virginia).* 
This  is  the  same  fecility  that  has  been  the  source  of  historical 
PFOA  contamination  of  local  surface  and  groundwater  due  to 
industrial  manufacture  and  discharge  and  is  the  center  of  a 
court-ordered  investigation  by  the  C8  science  panel  to 
determine  if  PFOA  eiqposure  in  the  local  human  population 
has  led  to  adverse  health  efilects.^  A  number  of  recent 
epidemiological  studies  have  indicated  that  exposure  to 
PFOA  at  this  location  has  been  associated  with  adverse 
human  health  outcomes.®’^ 
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Typical  environmental  occurrence  investigations  have  for 
years  focused  on  targeted  analysis  for  specific  analytes  of 
interest.  Highly  precise  and  sensitive  LC  and  GC  MS/MS 
methods  have  been  developed  to  quantify  contaminants  of 
concern.  A  more  recent  approach  for  environmental  sample 
analysis  has  been  the  use  of  high-resolution  mass  spectrometry 
(HRMS)  for  these  eflForts.  Some  researchers  have  used 
nontargeted  or  suspect  screening  efiectively  in  demonstrating 
many  chemical  classes  in  wastewater  effluent  without  the  use  of 
reference  standards.^'  These  approaches  have  begun  to  rely 
more  heavily  on  the  use  of  databases,  accurate  mass  searches, 
and  HRMS  molecular  formula  prediction  capabilities  for 
discovery.  Confirmation  with  authentic  standards  still  remains 
tiie^gold  Sandafd”rSchymanski “rt  al.^^  report^  on^eTet^ 
of  confidence  in  identifying  small  molecules  using  HRMS 
ranging  fi-om  exact  mass  matches,  through  molecular  formula 
prediction,  tentative  candidate  structures,  library  match 
searches,  and  finally  confirmation  with  a  reference  standard. 
This  is  the  type  of  approach  that  we  use  in  this  work  to  identify 
previously  undescribed  PFASs  in  surface  water. 

As  it  is  mostly  unknown  what  is  being  produced  to  replace 
traditional  perfluorinated  compounds,  a  series  of  sainpling 
events  was  conducted  to  collect  water  samples  with 
determination  of  new  per-  and  polyfluorinated  substances  as 
a  goal.  In  Nakayama  et  al.,*®  a  sampling  of  surface  water  in  the 
Cape  Fear  River  Basin  in  North  Carolina  indicated  sources  of 
perfluorinated  compounds  intermittently  spread  throughout 
the  drainage  basin.  A  follow-up  investigation  with  more  focused 
sampling  to  determine  sources  was  not  conducted.  However, 
based  on  this  early  work,  there  was  some  indication  that  there 
were  PFASs  sources  in  the  Fayetteville,  NC  area.  More  recent 
surface  water  sampling  trips  in  this  region  indicated  continued 
elevated  concentrations  of  traditional  perfluorinated  com¬ 
pounds,  supporting  the  Nakayama  et  al.‘  findings.  One  such 
source  was  knovm  to  be  downstream  of  the  industrial  effluent 
discharge  of  a  fluorochemical  production  facility.  Further 
investigation  of  these  samples  for  identification  and  occurrence 
of  potential  replacement  chemistries  was  undertaken. 

■  MATERIALS  AND  METHODS 

Sample  Workflow  for  Discovery.  A  diagram  of  the 
workflow  we  used  for  novel  compound  discovery  in  surface 
water  samples  is  shovm  in  Figure  1.  It  is  a  six-step  process  that 
starts  with  sequential  sampling  of  water,  followed  by  non¬ 
targeted  screening,  visualization  of  detected  peaks,  further 
investigation  of  suspect  features,  advanced  TOFMS  techniques, 
and,  last,  compound  confirmation  with  authentic  standards 
when  available.  Using  this  approach,  it  becomes  possible  to 
detect  chemicals  that  enter  a  waterway  fi-om  a  soiu-ce  (point  or 
nonpoint)  between  sampling  locations.  This  can  then  be  used 
for  such  purposes  as  source  elucidation,  compound  discovery, 
or  both.  In  the  following  sections  we  will  be  referring  to  Figure 
1  and  the  specific  step  in  the  process  to  which  we  are  referring. 

Sample  Collection.  In  the  summer  of  2012,  water  samples 
were  collected  at  locations  on  the  Cape  Fear  River  and  its 
tributaries,  with  some  locations  ha-ving  previously  been  found 
to  contain  measurable  PFASs.*^  Grab  samples  were  taken  fiom 
the  bank  and  bridge  crossings  with  a  lab-made  dip  sampler  or  a 
stainless  steel  Kemmerer  sampler,  and  stored  in  a  1-L  HDPE 
bottle  following  the  procedures  described  in  Nakayama  et  al.** 
Samples  («  =  9)  were  acquired  fiom  the  main  flow  of  the  Cape 
Fear  River  including  fiom  just  south  of  the  dty  of  Fayetteville, 
NC  to  the  bridge  crossing  in  the  town  of  Tar  Heel,  NC. 


Duplicate  samples,  trip  spikes,  and  trip  blanks  were  included  in 
this  sampling.  This  sampling  also  included  tributaries  to  the 
Cape  Fear  River  along  the  same  stretch  of  river  where 
reclaimed  wastewater  treatment  plant  (WWTP)  and  industrial 
effluent  streams  occurred  (Figure  1,  step  1). 

Sample  Analysis  for  Traditional  PFASs.  Samples  were 
prepared  and  analyzed  according  to  the  methods  of  Nakayama 
et  al.  In  brief,  water  samples  were  stabilized  with  addition  of 
nitric  acid  and  stored  at  ambient  temperature  prior  to  analysis 
(<7  days).  Each  water  sample  was  measured  in  a  graduated 
cylinder,  and  the  sampling  bottle  was  washed  with  10  mL  of 
methanol  to  solubilize  analytes  that  may  have  become  sorbed  to 
Ae  container  wall  during  shipping  and  storage.  The  watpr  vas 
Aen  placed  back  in  Ae  meAanol-washed  bottle  wiA  Ae 
meAanol  rinsate,  spiked  wiA  a  mixture  of  internal  standards, 
and  filtered  through  a  glass  fiber  filter.  A  volume,  typically  500 
mL,  of  water  was  concentrated  on  a  Waters  WAX  SPE  cartridge 
using  a  positive  displacement  pump.  The  cartridge  was  eluted 
wiA  basic  methanol  (0.3%  NH4OH)  and  Ae  eluent  was 
concentrated  via  evaporation  under  Nj  gas  to  1  mL  and 
prepared  for  analysis.  A  procedural  blank  was  prepared  as 
described  above  using  500  mL  of  in-house  DI  water. 
Traditional  PFASs  (C4— Cjo  perfluorocarboxylic  acids 
(PFCAs);  perfluorobutanesulfonate  (PFBS),  perfluorohexane- 
sulfonate  (PFHxS),  and  PFOS)  analysis  was  performed  using  a 
Waters  Acquity  ultra  performance  liquid  chromatograph 
interfeced  wiA  a  Waters  Quattro  Premier  XE  triple  quadrupole 
mass  spectrometer  (UPLC-MS/MS)  (Waters,  Milford,  MA, 
USA). 

TOFMS  Investigation  of  Novel  Fluorinated  Com¬ 
pounds.  The  extraction  meAod  used  for  traAtional  PFASs 
analysis  was  also  used  for  elucidation  of  novel  compounds. 
Elevated  concentrations  of  traAtional  PFASs  in  samples  were 
used  as  an  inAcation  of  samples  Aat  were  likely  closer  to 
sources  (Figure  S2).  Sample  analysis  was  performed  using  an 
Agilent  1100  series  HPLC  interfaced  wiA  a  6210  series 
Accurate-Mass  LC-TOF  system  (Agilent  Technologies,  Palo 
Alto,  CA).  The  mass  spectrometer  was  operated  in  electrospray 
ionization  (ESI)  negative  mode  and  any  drift  in  Ae  mass 
accuracy  of  Ae  TOF  was  continuously  corrected  by  infusion  of 
two  reference  compounds  (purine  (m/z  119.03632)  and  Ae 
acetate  adduct  of  hexakis  (lH,lH,3H-tetrafluoropropoxy) 
phosphazine  (w/z  980.016375))  via  dual-ESI  sprayer. 
Chromatographic  separation  was  accomplished  using  an  Eclipse 
Plus  C8  column  (2.1  X  50  mm,  3.5  ^m;  Agilent).  The  meAod 
consisted  of  Ae  following  conAtions:  0.2  mL/min  flow  rate; 
colunui  at  30  °C;  mobile  phases;  A:  ammomum  formate  buffer 
(0.4  mM)  and  DI  water/meAanol  (95:5  v/v),  and  B: 
anunomum  formate  (0.4  mM)  and  meAanol/DI  water  (95:5 
v/v);  graAent:  0—15  min  a  linear  graAent  fiom  75:25  A/B  to 
15:85  A/B;  wiA  a  4  min  post  time  for  equAbration. 

Identification  of  Suspect  Features.  The  total  ion 
chromatogram  (TIC)  of  each  water  sample  was  subjected  to 
Ae  software  molecular  feature  extraction  dgoriAm  (MFE)  and 
was  restricted  to  Ae  100  most  intense  features  m/z  50-1700 
based  on  peak  height.  A  molecular  feature  is  defined  as  a  single 
accurate  mass  wiA  a  specific  retention  time  and  an  integrated 
area  count.  Compounds  identified  in  the  solvent  and 
procedural  blank  samples  were  used  to  develop  a  mass 
exclusion  list  to  subtract  fiom  subsequent  unkno-vvn  samples. 
After  molecular  features  were  identified,  Aey  were  ejqjorted  as 
a  Compound  Exchange  File  (.CEF)  and  imported  into  Mass 
Profiler  to  compare  upstream  wiA  downstream  samples. 
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Figure  2.  ESI  negative  spectra  for  two  example  perfluorinated  ether  carboxylic  adds  found  in  water:  (A)  C^HFuOj  (retention  time  5.9— 6.0  min) 
and  (B)  C5HF11O4  (retention  time  6.5— 6.6  min).  Note:  in  spectrum  (A  and  B)  m/z  112.9856,  119.0363,  and  966.0007  are  reference  masses  for 
continuous  mass  calibration.  Peaks  not  pointed  out  are  not  assodated  with  the  compound  of  interest. 


Pairwise  comparisons  of  sequential  samples  in  river  flow 
(Figure  1  step  2)  were  used  to  identify  those  requiring  further 
investigation.  For  instance,  features  found  in  the  downstream 
sample  that  were  not  found  in  the  upstream  sample  indicate  a 
source  (point  or  nonpoint)  exists  between  the  two  sampling 
locations  (Figure  1  step  3).  Further  investigation  of  peaks  with 
larger  area  counts  using  the  “identify  compounds”  feature  in  the 
software  and  additional  analyses  of  samples  were  used  for 
confirmation.  Perfluorinated  compounds  already  identified  with 
traditional  UPLC-MS/MS  analysis  were  eliminated  fi’om  this 


remaining  list  further  narrowing  the  imknown  compounds 
requiring  follow-up  scrutiny. 

Poly-  and  perfluorinated  compounds  tend  to  have  a  negative 
mass  defect  due  to  the  presence  of  multiple  fluorine  and  oxygen 
atoms.  Negative  mass  defect  means  that  the  exact  mass  of  a 
compoimd  is  less  than  the  nominal  mass.^^  For  instance,  the 
exact  mass  of  perfluorooctanoate  (CgFijOi)  is  412.9664, 
whereas  the  nominal  mass  is  413  Da.  In  this  instance  negative 
mass  defect  compounds  only  found  in  the  downstream  sample 
were  further  explored.  An  additional  characteristic  of  samples 
that  are  contaminated  with  per-  and  polyfluorinated  com- 
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Table  1.  Accurate  Mass  of  Polyfiiuorinated  Compounds  and  In-Source  Artifects  Found  in  F.TrtTartPrl  Water  Samples 


nu(D]>er 

fennula  ' 

CAS  so. 

■  ^  119106 

: 

tw-Hr 

m/z 

tai-i2H  +  Na]'»i/2 

t2M  -  H]- 
m/z 

Monoetber  PFECAs 

1 

C3HF5O3 

179.9846 

178.9773 

380.9438 

.  358.9619 

2 

C4HF7O3 

229.9813 

228.9740 

480.9372 

458.9553 

3 

C5HF9O3 

863090-89-5 

279.9782 

278.9709 

580.9310 

558.9491 

4 

C6HF,,03 

13252-13-6 

iindecafIuoro-2-inethyl-3*ozahezanoic  acid 

329.9750 

328.9677 

680.9247 

658.9427 

S 

C7HF13O3 

379.9718 

378.9645 

780.9182 

758.9363 

6 

429.9686 

428.9613 

880.9118 

858.9299 

Polyeth 

ler  PFECAs 

7 

C7HF13O7 

39492-91-6 

perfluoro-3,S,7,9, 1 1 -pentaoxadodecanoic 
acid 

443.9515 

442.9442 

908.8776 

886.8957 

8 

C6HF11O6 

39492-90-5 

per6uoro-3,S,7,9-butaoxadccanoic  acid 

377.9598 

376.9525 

776.8942 

754.9123 

9 

C5HF9OS 

39492-89-2 

peifluoro*3,5;7-propaoxaoctanoic  add 

311.9681 

310.9608 

644.9108 

622.9289 

10 

C4HF7O4 

39492-88-1 

perfluoro*3,5-dioxahexanoic  add 

245.9764 

244.9691 

512.9274 

490.9455 

PFESAs 

11 

C7HF13OJS 

66796-30-3*’ 

443.9337 

442.9264 

12 

463.9399 

462.9326 

Other 

Na* 

22.9892 

H* 

1.0073 

CFjO 

65.9917 

CFj 

49.9968 

“Indicates  the  monoisotopic  mass  of  the  neutral  species.  *’CAS  number  for  Nafion  copolymer. 


pounds  is  the  presence  of  multiple  peaks  that  differ  by  exactly  ± 
miz  49.9968  and/or  65.9917,  corresponding  to  a  difference  of 
CFi  and  CF^O,  respectively.  This  happens  because  PFAS 
synthesis  is  an  industrial  process  that  yields  a  distribution  of 
products  that  differ  primarily  in  chain  length  and/or  degree  of 
isomerization.  Compounds  identified  as  having  a  negative  mass 
defect  and  differing  fi^om  another  peak  by  ±  m/z  49.9968  and 
65.9917  are  highly  likely  to  be  polyfluorinated  compounds. 
Selected  samples  were  also  analyzed  by  QTOF  to  aid  with 
confirmation  of  proposed  structures  (generously  provided  by 
colleagues  mentioned  in  the  Acknowledgments). 

TOFMS  Experimental  Workflow.  Once  an  unknown 
compound  with  negative  mass  defect  was  noted,  it  was  isolated 
from  other  mass  spectral  data  in  the  following  way:  An 
extracted  ion  chromatogram  (EIC)  was  generated  fi-om  the 
total  ion  chromatogram  (TIC)  using  the  m/z  identified.  The 
EIC  was  then  used  to  do  a  background  subtraction  of  the 
spectral  region  both  immediately  before  and  after  the  detected 
peak  (typically  +0.1  min)  (Figure  1  step  4).  The  center  of  the 
detected  peak  was  extracted  for  the  mass  spectral  information, 
and  the  bacl^oimd  spectrum  was  subtracted  for  a  clean 
spectrum.  This  was  necessary  to  eliminate,  to  the  best  of  our 
ability,  competing  spectral  peaks  that  were  coeluting  and  not 
associated  with  the  spectrum  being  investigated.  This  would 
include,  but  is  not  limited  to,  spectral  signals  originating  fi-om 
the  reference  compounds  (constantly  infused  to  maintain  a  lock 
on  mass  assignments)  and  their  fragments.  Once  suspect 
spectral  signals  were  isolated,  a  series  of  eq)eriments  were 
conducted  to  induce  in-source  fiagmentation  ions  to  aid  with 
compound  identification  based  on  the  work  of  Ferrer  and 
Thurman.  Specifically,  a  series  of  methods  with  differing 
fi-agmentor  voltages  (80-190  V)  were  run  in  sequence  to  look 
for  diagnostic  ions  that  emerged  as  fragmentor  voltage 
increased.  In  addition,  common  adducts  sudi  as  Na%  NH/, 
acetate,  etc.  were  used  to  aid  with  compound  identification. 
Detected  spectral  features  were  subjected  to  molecular  formula 
generation  using  the  elements  (C,  H,  O,  N,  S,  P,  Cl  and  F).*’ 


Formulas  generated  were  scored  based  on  accurate  mass, 
isotope  abundance  (compound  mass  distributions  attributable 
to  elemental  mass  distributions  e.g.,  1.1%  '^C,  0.2%  ‘®0,  etc.) 
and  isotope  distribution  (for  example,  slight  differences  in 
isotope  mass  such  as  when  an  m+2  peak  is  fi-om  two  C  or  a 
single  ‘*0)  .  Only  scores  >75%  were  considered  for  further 
eiq>loration.  Figure  1  steps  4  and  5  outhne  the  advanced 
TOFMS  techniques  used  to  discover  novel  chemical  species. 

■  RESULTS 

With  the  approach  described  above,  sites  were  identified  for 
further  investigation  \^dien  a  large  increase  in  number  and 
magnitude  (area  counts)  of  unknown  compounds  was  found  in 
downstream  samples.  In  addition,  a  very  large  increase  (greater 
than  2  orders  of  magnitude)  in  concentration  of  historically 
measured  PFAAs  also  persisted  for  many  river  miles  down¬ 
stream  of  a  certain  point  (Figure  S2)  consistent  with 
observations  in  Nakayama  et  al.*”  Interestingly,  the  profile  of 
the  historically  measured  PFASs  contributing  to  the  total 
PFASs  found  at  each  location  was  seen  to  dramatically  change 
near  this  location  (Figure  S3).  The  major  compounds 
contributing  to  this  increase  were  perfluoropentanoic  acid 
(PFPeA),  followed  by  perfluoroheptanoic  acid  (PFHpA)  and 
perfluorobutanoic  acid  (PFBA).  It  was  evident  that  there  was  a 
significant  source  (total  historically  measured  PFASs  concen¬ 
tration  increased  by  >100  times)  of  per-  and  polyfluorinated 
compounds  near  this  location.  Plotting  the  samples  (CFR004 
upstream  vs  CFR002  downstream)  in  MassProfiler  for 
visualization  indicated  that  there  were  77  features  that  were 
unique  to  the  downstream  sample  (Figure  S4)  with  many  (n  = 
69)  having  negative  mass  defects.  In  this  figure  (S4)  the  size  of 
the  symbol  is  proportional  to  the  area  counts  of  the  molecular 
feature.  Traditional  PFASs  with  known  concentrations  (in 
Figure  S2)  are  included  for  comparison  purposes.  Peaks  with 
larger  areas  were  investigated  first  under  the  assumption  that 
these  concentrations  would  be  among  the  highest.  Additional 
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pairwise  comparisons  were  done  on  all  sequential  samples, 
however  results  indicated  that  samples  downstream  of  CFR003 
were  simply  dilutions  of  a  source  input.  Samples  were  chosen 
for  additional  scrutiny  where  there  was  sufficient  analytical 
signal  without  saturation  of  the  detector  which  compromises 
mass  accuracy. 

Dimers  and  Fragments.  It  became  evident  that  in  multiple 
instances  several  of  the  larger  peaks  had  a  number  of  common 
characteristics;  (l)  negative  mass  defect,  (2)  multiple  related 
chromatographic  peaks  differing  by  ±  »i/z  49.9968  and/or 
65.9917  (±  a  CF2  group  and/or  a  CF2O  group),  and  (3) 
apparent  noncovalent  homodimers  linked  by  either  a  proton  or 
-sodium  4on.  For  example,  at  -a  retention-time  of  S.9=6.0  min, 
two  large  peaks  emerged  from  the  spectra  with  m/z  of 
658.9462  and  680.9256  (Figure  2A).  After  careful  evaluation,  it 
became  apparent  that  these  were  the  proton-bound  and 
sodium-bound  in-source  homodimers  of  undecafluoro-2- 
methyl-3-oxahexanoic  acid  (C,sHFi,03)  (Table  l).  These 
differed  by  m/z  21.9819,  the  difference  between  the  Na'*  and 

versions  of  the  dimer.  It  is  important  to  note  that  the  [M  — 

H] “  peak  (m/z  328.9677),  which  one  might  expect  to  be  the 
most  prominent,  was  barely  distinguishable  from  the  back¬ 
ground  signal  at  this  point  because  the  in-source  ionization 
conditions  so  heavily  favored  the  formation  of  these  dimers. 
Given  the  prominence  of  the  C6HF,,03  compound  in  this 
sample,  we  postulated  that  a  homologous  series  of  related 
perfluorinated  ether  carboxylic  acids  (PFECAs),  differing  from 
the  first  compound  by  either  the  addition  or  deletion  of  CF2 
units  (m/z  49.9968)  might  also  be  present.  An  EIC  for  each  of 
the  hypothetical  masses,  based  on  sequential  addition  or 
deletion  of  CF2  units  (m/z  49.9968)  was  extracted  from  the 
TIC,  with  the  resulting  series  of  related  PFECAs  presented  in 
Figure  S5.  Although  not  specifically  shown  in  this  Figure,  we 
also  observed  the  presence  of  the  analogous  sodium  and  proton 
bound  dimers  for  each  compound  identified  in  this 
homologous  series  of  PFECAs  (C(„^3_  8)HF(„^5_,s)03  (Table 

I) .  To  obtain  additional  evidence  supporting  the  proposed 
structure  of  the  compounds  eluting  at  5.9  min,  additional 
e3q>eriments  were  conducted  by  altering  the  fragmentor  voltage 
in  order  to  try  to  form  diagnostic  ions  from  the  m/z  of 
658.9427  and  680.9247  dimers  eluting  at  this  time.  Figure  S6 
shows  diagnostic  dimer  and  fragment  ions  resulting  from  in¬ 
source  CID  that  are  consistent  with  the  structure  proposed  for 
the  C5HF11O3  compound.  The  major  ions  foimd  are  also 
shown  in  Figure  SIO.  Extracted  spectra  comparable  to  those 
shown  in  Figure  S6,  differing  only  by  the  loss  of  CF2  groups, 
were  investigated  as  well  (Figure  S7)  lending  credence  to  the 
postulated  structure(s)  and  discussed  in  more  detail  in  the 
following  section. 

Confirmation  of  Structure.  An  online  search  of  the 
formula  and  proposed  structure  of  the  CgHFi,03  compound 
eluting  at  5.9  min  led  to  a  tentative  match  in  a  “grey-literature” 
citation  that  mentions  a  new-generation  processing  aid  for  the 
production  of  high-performance  fluoropolymers  identified  only 
as  C3  dimer  acid/salt  (CAS  13252-13-6)  (Figure  S6).*  With  a 
CAS  number,  it  was  possible  to  purchase  an  authentic  standard 
(Synquest  Laboratories,  Alachua,  FL)  to  compare  for  retention 
times  and  mass  spectral  ionization  patterns.  The  authentic 
standard  compared  very  well  with  the  tentatively  identified 
compound  found  in  water  samples  (±0.051  min  RT;  ±  m/z 
0.0002  (0.51  ppm)  (Figure  1  step  6).  Additional  authentic 
standards  for  other  compounds  in  this  homologous  series  were 
not  commercially  available.  However,  common  spectral 


patterns  and  adducts  were  observed  differing  only  by  repeating 
CF2  units,  as  supporting  information  for  compoimd  identi¬ 
fication  of  a  homologous  series  of  PFECAs  (Figure  S7). 

Additional  Perfluorinated  Ether  Acids.  Figure  S4  shows 
that  there  are  a  number  of  features  that  are  present  in  the  water 
sample  downstream  of  a  potential  input  location  that  are  not  in 
the  upstream  sample.  Evident  in  Figure  S4  are  a  pronounced 
series  of  peaks  that  appear  as  vertical  lines,  likely  from  coeluting 
and  related  chemicals  (see  later  discussion  on  in-source  n-mer 
formation).  A  number  of  these  peaks  exhibited  negative  mass 
defects.  Further  investigation  of  the  TOFMS  spectra  indicated 
two  peaks  coeluting  at  6.5  min  (m/z  776.8942  and  754.9123) 
with  a  mass  difference  oflm/zA  21.9819,  again,  suggesting^  the 
presence  of  in-source  proton-  and  sodium-bound  homodimers 
(Figure  2B).  Knowing  this  information,  we  postulated  an  exact 
mass  of  m/z  376.9525  for  the  [M  —  H]“  ion  (Table  l).  We 
fiuther  postulated  a  homologous  series  based  on  addition  and 
deletion  of  CF2  units,  but  exact  masses  corresponding  to  ±  m/z 
49.9968  were  not  detected.  Given  reports  of  industrial 
producers  making  greater  use  of  ether  oxygens  to  limit  the 
size  of  perfluorinated  regions  within  a  given  molecule,  we 
postulated  that  a  homologous  series  could  also  be  based  on  the 
repeating  units  of  CF2O,  with  an  exact  mass  offset  of  ±  (m/z 
65.99 1 7). Searching  the  sample  for  m/z  376.9525  ±  this 
hypothetical  CF2O  oflset  did  yield  another  homologous  series 
(Figure  S8).  In  addition,  as  was  previously  the  case,  each  of 
these  new  compounds  was  also  found  to  form  sodium-bound 
and  proton-bound  homodimers,  providing  further  support  for 
the  proposed  structures  (Table  l).  Confirmation  of  these 
compounds  with  authentic  standards  was  not  possible.  It 
should  be  noted  that  in  the  homologous  series  shown,  the 
chemical  C3HF5O3  (m/z  178.9773)  is  a  common  feature 
(Table  l)  to  the  previously  identified  homologous  series. 
Taken  together,  the  exact  mass  of  the  proposed  structures,  the 
offiet  by  a  CF2O,  and  the  exact  mass  of  the  in-source  dimers 
formed,  all  support  the  occurrence  of  this  additional 
homologous  series.  One  compound  in  this  homologous  series 
(C4HF7O4  [M  —  H]  244.9691  Table  l)  was  subjected  to 
QTOF  analysis  leading  to  a  series  of  accurate  mass  fragments 
consistent  with  the  proposed  structure  (Figure  S9).  The 
accurate  mass  fragments  show  the  sequential  breakage  of  the 
ether  oxygen  bonds  and  the  resulting  fragment  ions. 

in-Source  n-mer  Formation.  Multiple  peaks  originally 
thought  to  be  of  polymeric  origin  (m/z  1176.8353  and 
1576.7769)  were  determined  to  be  sodium-bound  n-mers  of 
m/z  376.9525  already  identified  (Figure  S12).  The  retention 
time  of  these  peaks  (6.5  min)  indicates  this  is  an  in-source 
phenomenon,  as  they  coelute  (Figure  S4).  In-source  artifacts 
occur  in  the  ESI  source  and  can  include  such  things  as  the 
formation  of  adducts  (formate,  Na*,  H^,  NH4'^),  fragments, 
dimers,  trimers,  and  combinations  of  the  above.  Peaks  that  do 
not  coelute,  or  are  chromatographically  separated,  are  generally 
considered  not  to  be  in-source  artifacts.  The  observed  spectra 
(Figure  S12)  include  the  formation  of  n-mers*^  including  2  and 
3  bound  sodium  cations  in  addition  to  the  compounds  shown 
in  Figure  Sll.  The  formation  of  other  n-mers  with  >1  bound 
sodium  was  seen  as  well  for  additional  PFECAs  found  in  this 
work  (data  not  shown).  Recent  work  by  Trier  et  al.*^  indicates 
that  the  formation  of  these  polyfluorinated  surfactant  clusters 
occurs  in  the  MS  source  in  the  gas  phase  and  are  pH  and 
concentration  dependent.*^  However,  this  phenomenon  may 
also  be  instrument-specific  as  sample  dilution  in  this  study  did 
not  lead  to  loss  of  these  in-source  dimers  being  formed.  Similar 
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'F  Molecular  Focmula:  C^FnOjS 
^  Monoisotopic  Mass:  443.9337  Da 
F  [M-H]-:  442.9264  mfe 


Measured  [M-H]  442.9264  (0.19  ppm  mass  accuracy) 


Figure  3.  Suspected  peifluoro  ether  sulfonic  adds  identified  in  water.  OxidaUon  spedes  are  likely  products  of  CAS  16090-14-5,  a  perfluorinated  ether 
sulfonyl  fluoride.  Chromatogram  shown  of  two  resolved  peaks  (A,B)  and  isotope  duster  matching  of  measured  versus  exact  mass.  Red  boxes  indicate 
the  exact  mass  for  the  suspected  formulas,  compared  to  the  accurate  mass  profile  spectrum.  Mass  diflFerence  between  two  spedes  is  an  HF  (m/z 
20.0063—1.41  ppm  mass  accuracy). 


sodium-  and  proton-bound,  as  well  as  mobile  phase,  modifier 
(i.e.,  formate)  adducts  have  been  shown  by  Trier  et  al.*’  for 
perfluorocarboxylic  acids  and  mono-PAPs  (perfiuorinated  alkyl 
phosphates). 

Perfluoroalkyl  Ether  Sulfonic  Acid  (PFESA)  Identifica¬ 
tion.  Records  of  groundwater  monitoring  at  a  fluorochemical 
manufacturing  plant  with  wells  in  dose  proximity  to  our 
sampling  site  indicate  PFOA  in  /<g/L  concentrations.^'  This 
document  also  indicated  a  sulfonated  tetrafluoroethylene  based 
fluoropolymer-copolymer  with  the  trade  name  Nafion  was  also 
produced  at  this  facility.  Our  data  provide  evidence  that 
materials  related  to  this  compound  are  also  emitted  into  the 
river  at  this  point.  Figure  3  shows  the  chemical  structures  of  the 
suspected  oxidation  spedes  and  resulting  transformation 
products  tentatively  identified  in  our  samples.  An  EIC  of  m/z 
442.9264,  vdiich  is  the  exact  mass  of  the  [M  —  H]“  moiety  of 
the  copolymer  containing  the  sulfonate  group  (lUPAC  name 
l,l,2,2-tetrafluoro-2-({l,l,l,2,3,3-hexafluoro-3-[(trlfluorovinyl)- 
oxy]-2-propanyl}oxy)ethanesulfonic  add),  suggests  this  com¬ 
pound  is  present  in  the  water.  In  addition,  spectral  evidence 
supports  the  detection  of  a  related  compound  which  is 
consistent  with  the  addition  of  an  HF  ([M  —  H]“  m/z 
462.9327)  (lUPAC  name  1,1,2, 2-tetrafluoro-2-{[l, 1,1,2,3,3- 
hexafluoro-3-(l,l,2,2-tetrafluoroethoxy)  propan-2-yl]oxy}- 
ethanesulfonic  add).  The  two  suspected  compounds  differ  by 
the  mass  of  HF  (m/z  20.0062—1.41  ppm  mass  accuracy) 
(Figure  3).  These  compounds  elute  as  two  discrete  chromato¬ 
graphic  peaks,  likely  explained  by  the  position  occupied  by  the 
H  and  F  additions.  It  is  possible  that  these  chemicals  originate 
from  the  oxidation  of  ethanesulfon)d  fluoride,  2-[l-[difluoro- 


[(t(fluoroethenyl)oxy]methyl]-l,2,2,2-tetrafluoroethoxy]- 
1,1,2,2-tetrafluoro-  (CAS  16090-14-5)  which  may  have  been  in 
use  at  this  industrial  location.^^  These  compounds  would  thus 
be  dassified  as  perfluoroalk)d  ether  sulfonic  adds  (PFESA).'* 
However,  unlike  previous  perfluorinated  ether  carbox)dic  add 
compounds  found  in  this  study,  in-source  proton-  and  sodium- 
bound  dimers  were  not  found  for  these  perfluorinated  ether 
sulfonates.  In  addition,  a  homologous  series  based  on  CF2  or 
CF2O  additions  was  not  found.  We  have  not  been  able  to 
obtain  an  authentic  standard  for  confirmation  of  this  proposed 
structure. 

■  DISCUSSION 

It  has  been  well-known  for  a  number  of  years  that,  due  to  the 
toxidty  and  persistence  of  perfiuorinated  compormds,  industrial 
producers  are  moving  toward  shorter  chain  per-  and 
polyfluorinated  compound  homologues.  However,  it  is  not 
well-knovm  which  compounds  are  being  produced  as  replace¬ 
ments  for  historic  perfluorinated  compounds  (e.g.,  PFOS  and 
PFOA).  Peer-reviewed  literature  showing  the  chemical 
structure  of  manufactured  per-  and  polyfluorinated  replacement 
compounds  is  sparse.  An  example  of  one  such  publication  fi'om 
3M  Corporation  indicated  that  the  compound  ADONA  (4,8- 
dioxa-3H-perfluorononanoate)  is  being  made  to  replace 
ammonium  perfluorooctanoate  (APFO)  as  an  emulsifier  in 
the  manufacture  of  fluoropolymers.^  The  data  presented  in  this 
study  and  Figure  SI  indicate  that  the  manufacture  and  release 
of  per-  and  polyfluorinated  compounds  with  CF2  units 
interspersed  with  ether  oxygen  linkages  likely  is  ongoing.  A 
more  recent  study  suggests  that  polyfluoroalkyl  ether 
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compounds  are  being  produced  and  that  the  number  and 
spacing  of  ether  oxygen  linkages  and  size  of  the  resulting  per- 
and  polyfluorinated  compound  may  be  manufacturer-specific 
including  other  fluorochemical  producers  (DuPont,  3M, 
Solvay,  and  Asahi).  However,  there  are  little  to  no  data  in  the 
peer-reviewed  literature  on  most  of  these  compounds.  The  use 
of  HRMS  appears  to  be  an  ideal  technique  to  use  for  discovery 
and  occurrence  of  new  PFASs  being  released  into  the 
environment. 

As  illustrated  in  this  research,  identification  of  previously 
imdescribed  compounds  in  environmental  matrices  can  be 
made  difficult  by  the  formation  of  a  multitude  of  in-source 
artifacts ^sudi  asJn-s.Qurce  ^s  phMe_adducts,^-mers,  Md  die 
presence  of  a  homologous  series  of  per-  and  polyfluorinated 
compounds.  D’Agostino  and  Mabury  identified  novel  fluori- 
nated  surfactants  in  aqueous  film-forming  foams  (AFFF)  and 
commercial  surfactant  concentrates  using  high-resolution  mass 
spectrometry.^^  Their  results  imply  that  there  are  a  number  of 
additional  fluorinated  compounds  being  produced  and  emitted 
into  the  environment  that  are  unknown  to  most  analysts.  The 
use  of  TOFMS  or  other  high-resolution  mass  spectrometers 
and  the  workflow  we  demonstrated  (Figure  l)  appears  to  be  a 
useful  way  to  determine  occurrence  and  emissions  of  new  and 
emerging  fluorinated  compounds  for  environmental  occurrence 
efforts. 

Schymanski  et  al.  report  on  identifying  small  molecules  via 
HRMS,  with  five  levels  of  confidence.’  As  has  been  noted 
earlier,  one  of  the  pitfalls  of  discovery  work  is  the  lack  of 
authentic  standards  at  times.  As  such  the  highest  level  of 
confidence  for  confirmed  structure  (Level  l)  can  be  made  to 
one  compound  in  this  effort,  with  the  remaining  compounds 
falling  in  the  categories  of  tentative  candidate(s)  (Level  3)  or 
probable  structure  (Level  2).’'*  An  additional  line  of  evidence 
we  present  that  Schymanski  et  al.  appear  not  to  is  the  presence 
of  a  homologous  series  (CF2,  CFjO)  as  evidence  for  compound 
identification. 

The  manufacture  of  shorter-chain  perfluorinated  and 
polyfluorinated  compounds  may  have  an  advantageous  effect 
on  biological  persistence  and  bioaccumulation.  Two  recent 
publications  deemed  “The  Helsingor  Statement”^  and  the 
“Madrid  Statement”^*  explore  the  state  of  the  science  related  to 
poly-  and  perfluorinated  alkyl  substances.  Shorter  straight-chain 
homologues  of  perfluorocarboxylic  acids  (<Cg)  and  sulfonic 
acids  (<PFBS)  have  been  shown  to  be  cleared  quickly  fi'om 
mammalian  species  tested  and  thus  are  not  eiqjected  to 
bioaccumulate  as  readily  as  PFOS  and  PFOA.^  However,  the 
environmental  persistence  of  these  shorter  chain  perfluorinated 
compounds  is  likely  to  be  no  different  from  that  of  the  related 
longer-chain  adds.  The  conventional  wisdom  is  the  perfluori¬ 
nated  ether  compounds  will  be  more  labile  than  the  n-alkyi 
perfluorinated  homologues  with  ether  oxygen  linkages  being 
more  susceptible  to  chemical  or  microbial  attack.  However,  as 
the  CF2  bond  in  perfluorinated  compounds  is  not  at  all  open  to 
microbial  attack  due  to  its  bond  strength,  even  the  slightest 
degree  of  degradation  of  a  per-  or  and  polyfluorinated  ether 
compound  would  be  considered  “more”  labile.  Enviromnental 
degradation  or  toxicology  studies  associated  with  the 
compounds  identified  in  this  study  were  not  found  by  the 
authors  in  the  peer-reviewed  literature  at  the  time  of  writing 
this  Article.  Although  data  are  scarce,  the  few  perfluoropo- 
lyethers  (PFPEs)  to  have  undergone  any  kind  of  degradation 
studies  show  little  to  no  biodegradation  or  hydrolysis.  These 
data  mainly  come  firom  the  European  Chemical  Agency 
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(ECHA)  database  of  registered  substances  and  associated 
information.^^  Past  studies  have  demonstrated  poor  removal 
eflBciency  for  historical  PFASs  fi'om  source  water  to  drinking 
water  in  conventional  systems  (i.e.,  treatments  that  do  not 
include  granular  activated  charcoal  (GAC)).  It  is  unknown  if 
these  PFECAs  and  PFESAs  are  removed  by  conventional 
WWTP  processes. 

Environmental  Implications.  We  demonstrate  the  pres¬ 
ence  of  a  series  of  novel  perfluorinated  ether  carboxylic  and 
sulfonic  acid(s)  found  to  be  in  natural  waters  using  a 
nontargeted  workflow  (Figure  l).  The  compounds  consist  of 
a  homologous  series  of  per-  and  polyfluorinated  compounds 
•with  repeating  units  of  CF,  or  CF7O  jubunits.  LC-TOFMS 
investigations  of  accmate  mass  dimers  and  n-mers  (proton-  or 
sodium-bound)  in  addition  to  diagnostic  fiagment  ions  support 
these  findings.  Further  unidentified  compounds  with  negative 
mass  defects  are  likely  also  of  per-  and  polyfluorinated  origin, 
but  have  not  yet  been  identified  and  are  undergoing  further 
analytical  scrutiny.  Nontargeted  screening  and  discovery  of 
novel  species  in  samples  such  as  reported  here  is  an  ongoing 
process.  Additional  environmental  samples  fiom  other  locations 
may  be  needed  to  identify  additional  chemistries. 

Once  a  xenobiotic  compound  is  identified  in  the  eniuron- 
ment,  it  falls  upon  the  scientific  community  to  begin 
monitoring  efforts  to  find  the  extent  of  contamination  of 
newly  discovered  species.  In  addition,  toxicological  and 
degradation  investigations  of  identified  compounds  can 
commence  once  a  compound  has  been  identified.  The 
procurement  of  authentic  compounds  for  use  in  these  types 
of  investigations  may  be  a  major  limiting  factor  in  conducting 
such  investigations,  as  most  of  these  compounds  appear  not  to 
be  commercially  available.  More  research  ■will  need  to  be 
conducted  on  these  perfluorinated  ether  carboxylic  and  sulfonic 
adds  concerning  en'vironmental  occurrence,  toxicology,  and 
degradation  potential. 
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Introduction 

The  purpose  of  this  technical  bulletin  is  to  provide 
guidelines  for  the  safe  handling  and  use  of  Nafion' 
perfiuorinated  membranes  from  Chemours.  The  complete 
contents  should  be  reviewed  before  Nafion”  membranes 
are  processed  or  used  at  elevated  temperatures.  For 
general  background  on  fluoropolymer  resins,  reference 
can  be  made  to  the  "Fluoropolymers  Safe  Flandling  Guide” 
—published  by  The  Society  of  the  Plastics  Industry. 

Nafion”  perfiuorinated  membranes  are  fabricated  from 
copolymers  of  tetrafluoroethylene  and  perfiuorinated 
monomers  containing  sulfonic  acid  end  groups  or  from 
copolymers  containing  both  sulfonic  acid  and  carboxylic 
acid  groups.  The  safety  considerations  for  these 
membranes  are  based  on  the  thermal  and  combustion 
decomposition  products  of  the  copolymers. 

The  perfiuorinated  membranes  are  composed  of  carbon- 
fluorine  backbone  chains  with  perfluoro  side  chains 
containing  sulfonic  acid  groups.  The  chemical  structure  is 
shown  below: 
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The  analogous  structure  for  Teflon”  PTFE  fluoropolymer 
resins  is: 
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The  Nafion”  perfiuorinated  membranes  have  the 
extraordinary  chemical  and  thermal  stability  of  Teflon” 
resins.  While  Teflon”  resin  is  one  of  the  most  hydrophobic 
substances  known,  Nafion”  membranes  are  one  of  the 
most  hydrophilic.  They  absorb  water  and  some  polar 
organics  rapidly,  even  at  room  temperature.  In  amounts 
dependent  upon  the  number  of  sulfonic  and  carboxylic 
groups.  Whereas  Teflon”  resin  is  chemically  Inert,  the 
Nafion”  membranes  are  strong  polymeric  acids,  which 
react  with  organic  and  inorganic  bases.  Flowever,  the 
sulfonic  and  carboxylic  acid  groups  in  the  polymer  are 
essentially  immobile  and  immersed  in  a  fluoropolymer 
matrix.  Consequently,  membranes  can  contact  the  skin 
without  producing  irritation. 

Since  the  development  of  perfiuorinated  membranes, 
several  thousand  kilograms  have  been  used  in  many 
applications.  During  this  time,  there  have  been  no 
reported  cases  of  injury  resulting  from  handling  or 
exposure  to  these  products. 

Ingestion 

The  perfiuorinated  sulfonic  acid  copolymers  used  in 
Nafion”  membranes  exhibit  very  low  acute  toxicity  when 
administered  in  oral  doses  to  rats.  The  LD50s  are  greater 
than  20,000  mg/kg  of  body  weight. 
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Skin  Contact 

When  tested  on  rabbits,  perfluorinated  sulfonic  acid 
copolymers  used  in  Nafion’  membranes  were  not  irritating 
to  the  skin.  Tests  designed  to  determine  the  skin  irritation 
and  sensitization  potential  of  these  materials  was  also 
conducted  with  human  volunteers.  The  results  indicated 
that  no  unusual  dermatitis  hazard  could  be  expected  in 
the  normal  use  of  membranes  for  non-apparel  industrial 
applications.  Prolonged  contact,  however,  may  be  irritating 

Nafion’  at  High  Temperatures 

Almost  without  exception,  the  fumes  from  decomposing 
materials,  such  as  Nafion',  Teflon",  and  other  plastics  in 
high-temperature  environments  are  objectionable  from 
the  standpoint  of  health  and  safety.  However,  Nation"  and 
other  fluoropolymers  are  more  resistant  to  decomposition 
at  higher  temperatures  than  most  other  thermoplastics. 

The  maximum  continuous  operating  temperature  of 
Nation"  perfluorinated  sulfonic  acid  copolymer  is  about 
175  °C  (347  °F)  in  anhydrous  systems.  In  aqueous  and 
organic  systems  with  proton-donating  solvents,  the 
maximum  temperature  is  higher;  for  example,  stability 
in  aqueous  systems  at  220-240  °C  (428-464  °F)  has 
been  demonstrated  for  several  days. 

The  perfluorinated  carboxylic  acid  copolymer,  as  used  in 
the  Nafion"  900/2000  series,  is  less  resistant  to  elevated 
temperatures:  however,  Nafion"  membranes  containing 
perfluorinated  carboxylic  acid  copolymer  are  intended 
primarily  for  use  below  120  °C  (248  °F). 

Fumes  should  present  no  problems,  except  during  heat 
sealing  operations. 

Polymer  Fume  Fever 

Exposure  to  thermal  decomposition  products  of  Nafion" 
perfluorinated  membranes  may  cause  a  temporary  flu-like 
condition.  The  symptoms  do  not  ordinarily  occur  until 
several  hours  after  exposure,  and  pass  within  24  to  48 
hours,  even  in  the  absence  of  treatment.  Observations 
indicate  that  for  other  fluoropolymer  resins  these  attacks 
have  no  lasting  effect,  and  the  effects  are  not  cumulative. 
These  attacks  would  be  expected  to  occur  after  exposure 
to  vapors  evolved  from  the  polymer  at  temperatures 
above  250  °C  (482  °F)  or  from  smoking  cigarettes  and/or 
tobacco  contaminated  with  the  polymer. 


Thermal  Degradation  Products 

Using  a  standard  Infrared  Analysis  of  Thermal  Effluents 
(IRATE)  technique,  the  composition  of  the  effluent  from 
perfluorinated  sulfonic  acid  copolymer  was  determined 
at  the  following  conditions:  the  atmosphere  was  air,  flow 
rate  13  mUmin,  sample  size  0.5  g.  The  sample  heated 
in  a  stainless  steel  tube  at  10  °C  (18  °F)/min  to  200  °C 
(392  °F),  and  then  5  °C  (9  °F)/min  to  400  °C  (752  °F)  and 
held  for  an  additional  20  min,  giving  a  total  run  time  of 


Degradation  Products  of  Sulfonic  Acid  Copolymer 
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RfOH 

400(752) 

Trace 

’Significant  level,  but  could  not  calculate  because  HF  reacts  with  and  absorbs  on 
cell  walls 

**Mixture  of  products 


Repetitive  IR  scans  of  the  effluent  gave  the  approximate 
evolution  temperature  for  each  product,  while  amounts 
were  determined  by  collecting  air  in  a  1-meter  IR 
cell  and  examining  its  spectrum.  The  perfluorinated 
carboxylic  copolymer  used  in  the  Nafion"  900/2000 
series  was  studied  by  IRATE  using  an  atmosphere  of 
nitrogen  and  heating  from  250-450  °C  (482-842  °F)  at 
5  °C  (9  °F)/min.  Decomposition  began  at  approximately 
320  °C  (608  °F)  and  yielded  mainly  COg  plus  some  CO, 
tetrafluoroethlyene,  hexafluoropropylene,  and  hydrogen 
fluoride.  Stability  is  reduced,  however,  in  air.  Differential 
thermal  analysis  detects  decomposition  in  air  at 
150  °C  (302  °F),  yielding  a  product  identified  by  mass 
spectroscopy  as  COg  (decarboxylation). 

Ventilation  Recommendations  When  Heating  Nafion" 
Perfluorinated  Membranes 

Nafion"  perfluorinated  membranes  are  not  suitable  for 
melt  processing.  Thermal  decomposition  begins  before 
the  membranes  become  fluid  enough  for  shaping. 
However,  at  times,  it  is  desirable  to  heat  seal  films  and 
laminates  to  form  tubes,  pockets,  etc.  In  heat  sealing, 
temperatures  in  the  range  of  300  °C  (572  °F)  are 


Nafion- 
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encountered  for  brief  intervals,  and  only  a  small  amount  of 
material  is  exposed  to  the  decomposition  temperature. 

When  Nafion"  perfluorinated  membranes  are  exposed 
or  used  at  elevated  temperatures,  good  safety  practice 
requires  the  use  of  adequate  ventilation  to  prevent 
inhalation  of  irritating,  toxic  fumes  and  gases  that  may 
evolve.  Normal  ventilation  required  for  personnel  in  work 
areas  may  not  be  sufficient  for  all  operations.  Therefore,  it 
is  recommended  that  a  local  exhaust  ventilation  system, 
in  addition  to  normal  ventilation,  be  used  whenever 
Nafion’  is  heated  above  150  °C  (302  °F)  in  the  work  area. 
Strict  adherence  to  this  practice  will  prevent  discomfort 
or  injury  to  personnel. 

Flammability 

Nafion’  perfluorinated  membranes  will  not  burn  in  air,  but 
will  burn  in  environments  that  are  highly  oxygen-enriched. 
The  limiting  oxygen  index  (LOI),  as  measured  by  the 
"candle  test"(ASTM  D2863-77),  is  95%. 

As  a  fuel,  Nafion’  perfluorinated  membranes  have  a 
comparatively  low  rating.  Heat  of  combustion  is  about 
5.8  MJ/kg  (2,500  Btu/lb)  compared  to  46  MJ/kg  (20,000 
Btu/lb)  for  polyethylene. 

Questions  may  arise  concerning  fire  hazards  associated 
with  the  storage  of  Nafion'  perfluorinated  membranes. 

In  essentially  all  situations,  whether  in  storage  or  use, 
the  quantity  of  Nafion’  material  Involved  is  so  small  in 
proportion  to  other  materials  that  its  presence  is  unlikely 
to  add  appreciably  to  other  hazards  attendant  to  a  fire. 

Bulk  quantities  (over  50  kg)  should  be  stored  away  from 
flammable  materials. 


In  the  event  of  fire,  temperatures  may  rise  above  the 
decomposition  temperature  of  Nafion'  thus,  liberating 
hydrogen  fluoride  and  other  volatile  fluoropolymers.  Under 
these  conditions,  personnel  entering  the  storage  or  use 
area  should  wear  self-contained  breathing  apparatus  and 
full  protective  equipment  to  minimize  contact  with  the 
skin.  This  type  of  equipment  is  standard  in  fighting  many 
types  of  fires.  All  types  of  chemical  extinguishers  may  be 
used  to  fight  fires  involving  Nafion’.  Large  quantities  of 
water  may  also  be  used  to  cool  and  extinguish  the  fire. 

Waste  Disposal 

The  preferred  method  of  waste  disposal  of  Nafion' 
perfluorinated  products  is  landfill  in  compliance  with 
government  regulations.  Nafion’  materials  are  not 
biodegradable,  contain  no  extractable  material,  and 
are  unaffected  by  exposure  to  sunlight,  seawater,  or 
fresh  water.  An  alternative  method  is  incineration.  Small 
quantities  of  Nafion'  materials,  up  to  10  lb  at  a  time,  can 
be  incinerated  along  with  general  plant  refuse,  If  special 
precautions  are  followed.  Incineration  of  Nafion’  materials 
above  800  °C  (1472  °F)  in  the  presence  of  normal 
organic  refuse  produces  sulfur  dioxide,  hydrogen  fluoride, 
and  carbon  dioxide.  Hydrogen  fluoride  causes  eye  and 
nose  irritation  before  approaching  systemic  toxic  levels, 
and  may  also  affect  certain  vegetation.  Therefore,  to 
reduce  hydrogen  fluoride  concentration  to  an  acceptable 
amount  (less  than  1  part  per  billion  at  ground  level),  the 
incinerator  should  have  alkaline  scrubbing  facilities. 


The  data  listed  here  fall  within  the  normal  range  of  product  properties,  but  they  should  not  be  used  to  estat&h  specification  limits  nor  used  alone  as  the  basis  of  design.  This  information  is  based  on 
technical  data  that  Chemours  believes  to  be  reliable.  It  is  intended  for  use  by  persons  hav^  technical  skill  and  at  their  own  discretion  and  risk.  This  information  is  given  with  the  understanding  that  those 
using  It  will  satisfy  themselves  that  their  particular  conditions  of  use  present  no  health  or  safety  hazards.  Because  conditions  of  product  use  are  outside  our  control,  Chemours  makes  no  warranties 
express  or  inplied,  aid  assunes  no  obligation  or  liability  in  connection  with  any  use  of  this  information  or  for  results  obtained  in  reliance  thaeon.  The  disclosure  of  the  information  is  not  a  license  to' 
operate  unda  or  a  recommendation  to  infringe  aiy  patent  of  Chemoas  a  others 

Medical  Statement:  Please  contact  yoa  Chemours  representative  to  discuss  limitations  regadng  medkral  applications. 


For  more  information  about  Nafion',  contact: 
The  Chemours  Company  FC,  LLC 
Global  Customer  Service  for  IXM 
22828  NC  Flighway  87  W 
Fayetteville,  NC  28306,  U.S.A. 


Telephone  U.S.A.:  (800)  283-2493 
Fax:(302)861-3736 

Email:  customerservice.nafion@chemours.com 
Web:  chemours.com/Nafion 


©  2016  The  Chemours  Company  FC,  LLC.  Nafion  ,  Teflon  ,  and  any  associated  logos  are  trademarks  or  copyrights  of  The  Chemours  Company  FC,  LLC.  Chemours"  and  the  Chemours 
Logo  are  trademarks  of  The  Chemours  Company, 
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Adams,  Jennifer  H 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Detlef  Knappe  < knappe@ncsu.edu > 

Tuesday,  June  20,  2017  2:06  PM 
Adams,  Jennifer  H 

Re:  CFPUA  Investigation  of  Study  Timeline 
PFECAs_Sun_ESTL2016.pdf;  Ethers_Strynar_EST2015.pdf 


Hi  Jennifer, 

I  am  at  a  conference  in  Michigan  right  now.  I  can  call  you  around  4:30  pm. 

In  response  to  your  questions: 

1 .  The  genesis  of  the  initial  study  (2013-2014  samples)  was  the  interest  of  my  research  group  and  my  EPA 
collaborators  to  learn  which  compound  replaced  PFOA,  the  polymer  processing  aid  DuPont/Chemours  had  been 
making  at  the  Fayetteville  Works.  No  one  requested  the  study.  Based  on  my  recollection  (I  would  have  to  verify 
exact  dates),  my  EPA  colleagues  first  identified  GenX  as  the  PFOA  replacement  in  2012.  In  2013,  we  were  able 
to  obtain  an  analytical  standard  for  GenX  and  began  measuring  GenX  in  the  samples  collected  in  2013.  At  that 
time,  the  identity  of  the  other  ethers  we  describe  in  the  attached  2016  ES&T  Letters  paper  (Sun  et  al.)  had  not 
yet  been  identified. 

2.  The  2015  research  proposal,  which  was  funded  by  NSF  built  on  the  2013/4  results.  The  objectives  of  the 
2015  study  are  to  provide  concentration  estimates  for  the  ethers  other  than  GenX  (we  published  only  peak  area 
counts  in  our  2016  paper  by  Sun  et  al.  for  the  other  ethers)  and  to  trace  the  concentrations  of  GenX  and  other 
ethers  from  the  Chemours  plant  to  the  Kings  Bluff  intake  and  through  CFPUA's  distribution  system.  We  are  still 
conducting  this  study. 

3.  The  method  for  the  other  ethers  was  developed  in  2014.  The  identity  of  the  other  ethers  was  first  published  in 
2015  in  the  attached  ES&T  paper  (Strynar  et  al.).  In  2014,  we  collected  additional  samples  from  the  Cape  Fear 
River  and  in  the  Sweeney  WTP  that  we  analyzed  within  a  week  for  GenX  and  the  other  ethers  (Figure  2  in  the 
ES&T  Letters  paper  by  Sun  et  al.). 

I  am  happy  to  answer  more  questions  when  we  connect  by  phone  -4:30  pm. 

Best, 

Detlef 


On  6/20/17  12:27  PM,  Adams,  Jennifer  H  wrote: 

Afternoon  Dr.  Knappe  - 1  left  you  a  voice  mail  earlier  -  I'm  on  the  Board  of  Directors  of  the  Cape  Fear 
Public  Utility  Authority,  and  have  been  tasked  with  understanding  the  timeline  of  the  entire 
study.  What  I  would  like  to  discuss  with  you  is  the  following: 

•  What  was  the  genesis  of  the  initial  study?  Was  it  an  EPA  request? 

•  From  what  I've  determined,  the  study  was  proposed  in  2015,  and  then  published  in  2016.  The 
study  included  development  of  an  analytical  method  for  PFECA.  However,  samples  used  in  the 
study  were  taken  from  the  CFPUA  raw  water  intake  in  2013.  How  could  samples  be  analyzed  for 
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a  method  that  had  not  yet  been  developed?  Were  the  samples  retained  for  a  period  of  years, 
and  then  analyzed  after  the  study  was  approved,  after  the  method  was  developed? 

Many  thanks  for  your  assistance  with  our  understanding  of  the  issues. 

Jennifer  H.  Adams 

CFPUA  Board  of  Directors,  Vice-Chairman 
(910)  784-6498 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappeQncsu . edu 

Web  page :  http: //knappelab. wordpress.ncsu.edu/ 
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Adams,  Jennifer  H 


From: 

Sent: 

To: 

Subject: 


Jeremy  Blanks  <crimson@nc.rr.com> 
Sunday,  June  18,  2017  5:00  PM 
Jennifer.Adams@cfpua.orq 
GenX 


Mrs  Adams, 


I  found  your  name  connected  to  the  articles  on  the  GenX  contamination  in  the  Cape  Fear  River. 


I'm  very  familiar  with  GenX  as  I  was  the  program  leader  from  -2012  until  its  completion  in  -2014.  I  also  spent 
10  years  at  the  DuPont  Fayetteville  Works  site  in  various  technology  leadership  roles. 


I  may  be  of  assistance  to  you  as  well  as  local  NC  officials  in  the  matter.  I  left  Chemours  in  August  of  20 15, but 
have  detailed  knowledge  of  this  area  and  the  history  associated  with  it. 


I  have  attached  a  link  to  my  Linkedin  profile  below. 


https://www.linkedin.coni/in/ieremv-blanks-07b  1 92'^4 


Please  let  me  know  if  you  would  like  to  discuss. 


Best  Regards, 

Jeremy  D  Blanks,  PhD 
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From:  Mallin,  Michael  A.  fmailto:mallinm(5)uncw.eclu1 
Sent:  Tuesday,  November  29,  2016  3:58  PM 

To:  Polera,  Madison  Elise  <poleram@unc\w.edu>:  Beth  Eckert  <Beth.Eckert(a)cfpua.org>:  Gaboon,  Larry 
<cahoon@uncw.edu>;  chad.ham@favp\wc.com:  Deaton,  Anne  <anne.deaton(a)ncdenr.gov>: 
diana  rashashPncsu.edu:  Fitz  Rhode  <frit2.rohde(S)noaa.gov>:  kemD@cfrw.us: 
kristina.fischer@ncagr.gov:  Mike  Giles  <mikeg@nccoast.org>:  Mike  Wicker@fws.gov: 
nora.deamer@ncdenr.gov:  pam.ellis@cfpua.org:  ianine.harris@noaa.gov:  Jennifer  Alford 
<iennifer.b.alford@gmail.com>:  slharden@usgs.gov:  Saul,  Bradley  <saulb@live.unc.edu>:  Vander  Borgh, 
Mark  <mark.vanderborgh@ncdenr.gov>:  Prescott,  James  Carlyle  <icp3677@uncw.edu> 

Cc:  dyork@dialcordv.com:  cmpolera@outlook.com 
Subject:Tecent  Gape  fear Itiverpaper 

Folks  -  recent  CFR  paper  from  NCSU, 

Mike 

Dr.  Michael  A.  Mallin 

Research  Professor 

Center  for  Marine  Science 

University  of  North  Carolina  Wilmington 

Wilmington,  N.C.  28409 

Phone:  910  962-2358 

Fax:  910  962-2410 

Email:  mallinm@uncw.edu 

Lab  website:  http://uncw.edu/cms/aelab/ 


DRAFT  Relevant  FAQs  about  GenX 
June  18,  2017 

Who  is  responsible  for  establishing  drinking  water  standards? 

The  Safe  Drinking  Water  Act  (SDWA)  charges  the  U.S.  Environmental  Protection  Agency  (EPA)  to 

regulate  contaminants.  That  guidance  is  then  passed  to  state-level  agencies,  which  regulate  drinking 
water  providers  such  as  CFPUA. 

How  does  EPA  decide  which  contaminants  to  regulate? 

The  SDWA  includes  a  process  that  EPA  must  follow  to  identify  and  list  unregulated  contaminants.  This 
process  may  lead  to  a  change  in  national  drinking  water  standards.  EPA  periodically  publishes  this  list  of 
contaminants  (called  Contaminant  Candidate  List  or  CCL)  and  decides  whether  to  regulate  at  least  five  or 
more  contaminants  on  the  list.  EPA  also  uses  the  CCL  to  prioritize  research  and  data  collection  efforts  to 
help  the  agency  determine  whether  it  should  regulate  a  specific  contaminant.  When  EPA  regulates  a 
contaminant,  public  water  systems  follow  that  guidance  and  comply. 

Is  EPA  looking  for  other  unregulated  contaminants  in  the  river? 

The  1996  SDWA  amendments  require  that  once  every  five  years  EPA  issue  a  new  list  of  no  more  than  30 
unregulated  contaminants  to  be  monitored  by  public  water  systems.  CFPUA  participates  in  these 
studies  and  provides  sampling  data  to  EPA.  Information  from  EPA  states  that  the  mere  presence  of 
contaminants  does  not  necessarily  indicate  the  water  poses  a  health  risk. 

There  are  many  chemicals,  pesticides,  pharmaceuticals,  hormones  and  such  in  water  sources.  For  this 
reason,  it  is  not  uncommon  for  contaminants  such  as  GenX  to  be  detected  in  the  river.  Ultimately,  EPA 
decides  which  should  be  monitored  and  which  should  be  regulated. 

Who  regulates  drinking  water  providers  in  North  Carolina? 

The  N.C.  Department  of  Environmental  Quality  (DEQ)  regulates  public  water  systems  such  as  CFPUA  It 

IS  Public  Water  Supply  Section  of  DEQ  regulates  public  water  systems  within  the  state  and  implements 
mandates  of  the  SDWA. 

Who  conducted  the  study  that  found  these  contaminants  in  the  Cape  Fear  River? 

The  EPA  and  researchers  from  N.C.  State  University  and  UNC  Charlotte  collaborated  on  the  study. 

CFPUA's  involvement  was  generally  limited  to  providing  samples  from  the  Sweeney  Water  Treatment 
Plant. 

When  was  this  study  complete  and  who  saw  it? 

The  study  was  complete  in  November  2016.  EPA  participated  in  the  study  and  presumably  was  aware  of 
the  findings.  On  November  23, 2016,  the  report  was  sent  to  multiple  people  at  DEQ. 


What  did  CFPUAdo  next? 


slrvlndDFr^ h  E’’* “"’missioned the 

study  and  DEQ  also  had  the  report,  CFPUA  staff  continued  discussion  with  the  researcher  to  underttand 

a  T  •"  compound  and  with  DEQ  to  determine  whether  the 

compound  should  be  regulated.  CFPUA  not  In  the  position  regulatorily  or  technically  to  determine 
whether  the  compound  poses  a  health  threat.  The  experts  at  EPA  and  DEQ  make  such  determinations 
and  then  regulate  public  water  systems  accordingly. 

on  Apr, 1 19, 2017.  He  discussed  h,s  methodologies,  and  the  collaboration  with  peers  and  EPA.  He  also 

NCMO  a  ,  'h  hT“  '""I'  'O’  P»<P"t»l  treatment  technologies. 

NCDEQ  attended  this  meeting.  ® 

On  June  7, 2016,  CFPUA  sent  a  letter  to  DEQ  that  outlines  the  study  and  repuests  assistance  in 
evaluating  implications  for  the  area's  source  water.  On  June  9,  DEQ  responded  that  EPA  Is  the  sole 
agency  responsible  for  establishing  drinking  water  standards  nationwide  and  that  EPA  has  extensive 
resources  necessary  to  determine  the  nature,  extent  and  potential  impacts  of  chemicals  such  as  SenX 
hey  also  stated  that  DEQ  ,s  awaiting  guidance  from  EPA  that  will  provide  DEQ  with  the  information 
needed  to  begin  developing  regulatory  limits  for  GenX. 

Why  didn't  CFPUA  notify  the  public  sooner  of  GenX? 

When  staff  first  became  aware  of  the  results,  no  information  indicated  there  was  an  Immediate  health 
concern.  The  study  concludes  the  detection  of  the  contaminant  and  Its  persistence  suggest  the  need  for 
reader  discharge  control  and  contaminant  monitoring.  Nonetheless,  CFPUA  invited  Dr.  Knappe  to 
cornyeview  his  findings  and  help  them  understand  next  steps  from  a  water  treatment  perspective  At 
that  time  in  April,  staff  didn't  know  much  about  GenX  as  an  unregulated  contaminant. 

The  proper  people  to  evaluate  and  act  on  potential  health  effects  had  the  same  information  The 
mFn?“a  «"n«"rtls  (EPA),  permitting  discharges  to  the  river 

IZlZTT 

water ,  EPA  decides  which  are  a  risk  and  should  be  regulated.  EPA  and  DEQ  have  scientists  and 

toxicologist  on  staff  who  are  charged  with  making  these  decisions  and  then  regulating  public  water 
systems,  and  we  look  to  them  for  guidance. 

CFPUA  Is  not  qualified  to  Independently  assess  health  risks  or  determine  which  contaminants  are  a 

with  EPA  and  DEQ  regulations  and  does  not  keep  epidemiologists  or  toxicologists  on  staff.  Since  there 
w  s  no  indication  of  an  associated  health  concern,  and  EPA  and  DEQ  were  inllved.  Its  mere  ."Ze 
was  not  unexpected  from  a  public  water  provider  perspective. 

!afor EPA  or  DEQ.  Drinking 
water  standards  include  an  array  of  substances  that  have  MOs  we  must  meet  in  our  finished  water.  We 


have  a  great  track  record  of  meeting  or  exceeding  these  MCLs.  Neither  EPA  nor  DEQ  has  provided 
CFPUA  guidance  regarding  GenX. 

Why  did  CFPUA  participate  in  the  study? 

CFPUA  is  proud  to  participate  in  such  studies  that  advance  the  water  industry.  Associated  findings  will 
help  EPA  and  DEQ  regulate  contaminants  and  ensure  source  waters  are  protected. 


TO: 

Cape  Fear  Public  Utility  Authority  Board  of  Directors 

FROM: 

Jennifer  H.  Adams 

Robin  W.  Smith 

RE 

Review  of  GenX  Response 

DATE: 

June  22,  2017 

Scope  of  Report:  Review  of  timeline  of  the  GenX  issue;  information  available  to  staff  of 
CFPUA;  appropriateness  of  response  to  the  developing  information;  identification  of  possible 
future  steps. 

I.  Timeline  of  actions  related  to  GenX  (attached). 


Timeline.doc 


11.  Background  on  regulation  of  GenX.  The  U.S.  Environmental  Protection  Agency  (EPA) 
began  studying  the  effects  of  perfluorinated  compounds  like  PFOA  and  PFOS  (used  in 
firefighting  foam,  water  repellants,  Teflon,  and  other  products)  over  fifteen  years  ago.  As 
concern  about  health  effects  and  persistence  in  the  environment  grew,  EPA  worked  with 
chemical  companies  to  phase-out  the  two  compounds.  In  2000,  3M  announced  that  it  would  stop 
production  of  PFOS.  Under  a  2006  voluntary  agreement  with  EPA,  eight  companies  committed 
to  phase  out  PFOA  by  2015.  As  the  companies  moved  to  phase-out  PFOA  and  PFOS,  they 
began  to  develop  new  compounds  like  GenX  to  replace  them.  Use  of  new  compounds  has  been 
phased  in  within  the  last  5-10  years. 

A.  Safe  Drinking  Water  Act.  Public  water  systems  like  Cape  Fear  Public  Utility 
Authority  meet  drinking  water  standards  adopted  by  EPA  under  the  federal  Safe  Drinking  Water 
Act. 


♦  EPA  has  adopted  drinking  water  standards  for  nearly  90  contaminants;  standards  do  not 
exist  for  many  compounds  used  in  manufacturing  or  produced  as  a  by-product  of 
industrial  activities.  Example:  hexavalent  chromium 

♦  EPA  has  not  set  drinking  water  standards  for  any  perfluorinated  compounds. 
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♦  In  2012,  EPA  required  large  public  water  systems  to  monitor  for  six  unregulated 
perfluorinated  compounds  (including  PFOA  and  PFOS)  to  gather  information  on  the 
occurrence  of  those  compounds  in  drinking  water  and  published  the  results  in  January 
2017.  The  “unregulated  contaminant”  monitoring  requirement  did  not  cover  alternatives 
like  GenX. 

♦  Prior  to  2016,  EPA  had  a  provisional  health  advisory  for  PFOA  and  PFOS  (combined) 
of  600  ng/L  based  on  short-term  exposure.  On  May  25,  2016,  EPA  issued  an  updated 
health  advisory  for  PFOA  and  PFOS  (combined)  of  70  parts  per  trillion  (=  70  ng/L)  based 
on  life-time  exposure.  EPA  has  said  the  health  advisory  level  does  not  apply  to  other 
PFAS  and  EPA  has  not  decided  whether  to  adopt  a  drinking  water  standard  for  PFOA 
and  PFOS.  That  decision  would  be  based  on:  1.  likelihood  the  contaminants  will  be 
found  in  drinking  water;  2.  the  health  effects  of  the  contaminant;  and  3.  the 
technical/economic  feasibility  of  treating  the  water  to  reduce  any  health  risk. 

B.  Clean  Water  Act  Wastewater  Discharge  Permits 

♦  PFAS  are  not  on  EPA’s  list  of  priority  toxic  pollutants 

♦  It  does  not  appear  that  any  state  has  adopted  an  in-stream  water  quality  standard  for 
PFAS 

♦  EPA  has  set  technology-based  wastewater  limits  for  individual  categories  of  industries, 
including  chemical  plants. 

♦  In  the  absence  of  an  existing  EPA  limit,  the  state  permit  writer  can  set  a  limit  based  on 
best  professional  judgment.  From  the  NPDES  Permit  Writer’s  Manual: 

“Without  applicable  effluent  guidelines  for  the  discharge  or  pollutant,  permit 
writers  must  identify  any  [limits]  on  a  case-by-case  basis,  in  accordance  with  the 
statutory  factors  specified  in  CWA  sections  301(b)(2)  and  304(b).” 

III.  The  2016  Knappe  Paper.  In  2015,  Cape  Fear  Public  Utility  Authority  staff  agreed  to 
cooperate  with  Dr.  Detlef  Knappe  of  North  Carolina  State  University  to  look  at  concentrations  of 
newer  fluorinated  alternatives  (perfiuoroalkyl  ether  carboxylic  acids  or  “PFECAs”)  between  a 
known  source  of  fluorochemicals  -  the  Chemours  plant  in  Fayetteville  —  and  the  Sweeney  water 
treatment  plant.  GenX  is  a  PFECA.  The  study  also  looked  at  the  effectiveness  of  drinking  water 
treatment  in  removal  of  those  compounds. 

For  comparison,  researchers  took  raw  water  samples  at  two  water  treatments  plants  upstream  of 
Chemours—  one  on  the  Haw  River  and  the  other  below  Jordan  Lake.  The  research  detected  older, 
legacy  PFAS  (PFOA  and  PFOS)  at  the  two  upstream  plants,  but  very  low  levels  of  PFOA/PFOS 
in  raw  water  at  the  Sweeney  plant.  At  the  Sweeney  plant,  the  sampling  detected  GenX  at  an 
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average  concentration  of  63 1  ppt  (=  63 1  ng/L).  Six  other  PFECAs  were  also  detected,  but  were 
not  quantified. 

The  Knappe  paper  noted  the  lack  of  published  information  on  the  toxicity  or  environmental  fate 
of  PFECAs  and  the  possible  need  for  more  work  on  discharge  control  and  contaminant 
monitoring.  The  paper  was  shared  with  staff  in  DEQ’s  Division  of  Water  Resources  and  other 
state  and  federal  agencies. 

IV.  Findings 

CFPUA  staff  actively  participated  in  the  Knappe  study  to  learn  more  about  the  possible  impact 
of  emerging  fluorochemicals  on  the  water  supply,  as  well  as  their  fate  in  water  treatment 
processes. 

The  study  appears  to  have  been  one  of  the  first  studies  of  PFECAs  in  water  supplies.  The 
analytical  methods  for  detecting  the  compounds  were  just  being  developed  during  the  time  Dr. 
Knappe  began  collecting  data  in  20 13-2014. 

The  Knappe  report  provided  data  on  the  concentrations  of  GenX  and  other  PFECAs  in  the  raw 
water  supply,  but  noted  the  lack  of  published  information  on  the  toxicity  and  environmental  fate 
of  the  contaminants. 

EPA  has  not  issued  a  drinking  water  standard  for  PFECAs,  so  the  findings  of  the  Knappe  report 
had  no  immediate  regulatory  implications  for  CFPUA.  There  was  also  no  health  advisory  for 
PFECAs  to  provide  a  benchmark  for  advising  the  public  of  any  risk. 

Discussion  of  the  Knappe  report  results  and  next  steps  resumed  in  March  and  April  of  2017. 
CFPUA  staff  met  with  Dr.  Knappe  about  a  possible  follow  up  study  to  monitor  concentrations  of 
GenX  in  the  water  delivery  system.  CFPUA  staff  also  conferred  with  NC  DEQ  about  getting  the 
state’s  assistance  to  further  investigate  and  regulate  the  discharge  from  Chemours. 

When  the  story  broke  in  June  of  2017,  the  CFPUA  exec  committee  was  engaged  with  NC  DEQ 
and  requesting  assistance  in  evaluating  the  effect  of  GenX  on  surface  water. 

V.  Conclusion.  Given  all  of  the  available  information,  it  is  our  opinion  that  CFPUA  staff  acted 
in  an  appropriate,  professional,  timely,  and  scientific  manner.  Data  was  gathered,  studied,  and 
reviewed  at  appropriate  levels.  Based  upon  information  and  facts  available  to  CFPUA  at  the 
time,  staff  moved  the  issue  appropriately  through  the  CFPUA  chain  of  command. 

VI.  Recommendations 

•  Consider  a  process  for  releasing  “non-routine”  sampling  results  to  the  public. 
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Sources; 


EPA:  News  release  concerning  phase-out  of  PFOS 

MtP$://VQSemite,epa.gov/QPa/aclmpress.nsf/0/33aa946e6cbllf35852568el005246b4 

EPA:  Fact  sheets  on  PFOA  Stewardship  Program  https://www.epa.gov/assessing-and-managing- 
chemicals-under-tsca/fact-sheet-2Q102Q15-pfoa-stewardship-program 

EPA:  NPDES  Permitting  of  Wastewater  Discharges  from  Chemical  Plants 
https://www.epa.gov/eg/organic-chemicals-plastics-and-svnthetic-fibers-effluent-guidelines 

EPA  Permit  Writers  Manual:  National  Pollutant  Discharge  Elimination  System  (NPDES)  Permit 
Writers&apos:  Manual:  Chapter  5  -  pwm  chapt  05.pdf 

EPA:  Priority  Toxic  Pollutant  Toxic  and  Priority  Pollutants  Under  the  Clean  Water  Act  |  Effluent 
Guidelines  |  US  EPA 

EPA;  Drinking  Water  Standards  Drinking  Water  Contaminants -Standards  and  Regulations  I  US  EPA 

EPA;  Health  Advisories  for  PFOA  and  PFOS  Drinking  Water  Health  Advisories  for  PFOA  and  PFOS  - 
drinkingwaterhealthadvisories  pfoa  pfos  updated  5.31.16.pdf 

EPA:  The  3^''  Unregulated  Contaminant  Rule  The  Third  Unregulated  Contaminant  Monitoring  Rule 
(UCMR  31:  Data  Summary.  January  2017  -  ucmr3-data-summarv-ianuary-2017.pdf 

EPA:  Monitoring  unregulated  contaminants  Monitoring  the  Occurrence  of  Unregulated  Drinking  Water 
Contaminants  I  US  EPA 

EPA:  National  Primary  Drinking  Water  Standards  National  Primary  Drinking  Water  Regulation  Table  | 
Ground  Water  and  Drinking  Water  I  US  EPA 

Legacy  and  Emerging  Perfluoroalkyl  Substances  are  Important  Drinking  Water  Contaminants  in  the  Cape 
Fear  River  Watershed  ofN.C.,  Detlef  Knappe  and  others,  Environmental  Science  and  Technology  Letters, 
Publication  date  (Web)  November  10,  2016. 

Documents,  including  email,  between  CFPUA  and  Detlef  Knappe  related  to  the  National  Science 
Foundation  grant  application  to  study  perfluoroalkyl  substances  in  the  Cape  Fear  River  and  development 
of  the  study. 

CFPUA  records,  including  email,  of  meetings  and  other  communications  following  publication  of  the 
Knappe  paper. 
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CFPUA  GenX  Timeline  Investigation 


Genesis  of  the  initial  study  was  the  interest  of  NCSU  research  group  (lead  by  Dr.  Detlef  Knappe)  &  EPA 
collaborators  to  learn  which  compound  replaced  PFOA,  the  polymer  processing  aid  Dupont/Chemours 
had  been  making  at  the  Fayetteville  site.  No  one  requested  the  study.  Knappe's  recollection  is  that 
EPA  colleagues  first  identified  GenX  as  the  PFOA  replacement  in  2012. 

6/14/13-  Knappe  team  obtains  an  analytical  standard  for  GenX  and  analyzes  multiple  samples  of  Sweeney  raw 

10/13/13  water  feed.  Knappe  does  not  recall  if  those  sample  results  were  provided  to  CFPUA  at  that  time. 

At  this  point  in  time,  EPA  had  a  provisional  health  advisory  level  of  600  ng/L  (PFOA  &  PFOS  combined). 

5/30/14  Knappe  (NCSU)  to  Richardson  (CFPUA):  request  for  assessment  of  Sweeney,  Brunswick,  &  Pender  for 
1,4-dioxane  &  perfluorinated  compound  removal.  Quick  assessment  of  wide  range  of  treatment 
technologies. 

7/1/14  Knappe  to  Hawley  (CFPUA):  confirming  NCSU  trip  to  Sweeney;  no  confirmation  from  Brunswick  (Glenn 
Walker) ;  Pender  expressed  interest  (Brandon  Garner) 

8/13/14  Knappe  to  Hawley:  confirmed  sampling  visit  on  8/18  for  purposes  of  collecting  a  few  water  samples 
for  1,4-dioxane  8i  polyfluorinated  ether  analysis.  Samples  collection  proposed  from  various  unit  ops  in 
water  treatment  process. 

8/18/14  Sampling  of  unit  processes  through  the  Sweeney  WTP  was  completed  by  Knappe's  team. 

10/13/14  Knappe  to  Richardson:  Knappe  writing  a  proposal  to  NSF  to  study  the  occurrence  of  fluorochemicals  in 
the  CF  River  and  to  assess/develop  treatment  options.  Offered  co-principal  investigator  status  to 
Richardson. 

6/10/15  Richardson  to  Knappe:  Confirmed  study  participation  and  co-PI  status;  goal  to  closely  collaborate  to 
facilitate  knowledge  transfer. 

8/26/15  Richardson  to  Flechtner:  Knappe  NSF  proposal  sent  for  approval.  Goal  of  study:  "Because  of  their 

persistence,  bioaccumulation  potential  and  (eco)toxicity,  long-chain  perfluoroalkyl  substances  (PFASs) 
such  as  perfluorooctanoic  acid  (PFOA)  and  perfluorooctane  sulfonate  (PFOS)  are  being  replaced  with 
short-chain  PFASs  and  fluorinated  alternatives.  Almost  no  information  exists  about  the  occurrence  of 
fluorinated  alternatives  and  their  behavior  during  water  treatment.  The  overall  goal  of  the  proposed 
research  is  to  begin  to  fill  this  knowledge  gap  by  studying  one  class  of  fluorinated  alternatives, 
perfluoro(poly)ethers  (PFPEs).  Research  objectives  include  (1)  develop  a  method  for  analysis...  (3) 
apply  the  method  to  Sweeney  WTP  samples....  Results  are  expected  to  provide  the  basis  for  a  broader 
investigation  of  the  behavior  of  fluorinated  alternatives  in  natural  and  engineered  systems." 

Consider  this  to  be  a  second  study  to  confirm  the  presence  of  additional  perfluoroalkyl  ether 
carboxylic  acids  (PFECAs).  GenX  is  only  one  type  of  PFECAs,  there  are  3  others  as  well. 

8/26/15  Knappe  to  Flechtner,  Richardson:  email  re:  collaborative  project  between  NCSU  &.  CFPUA.  Goal  is  to 
study  the  fate  of  perfluorinated  ethers  in  the  CFR  from  the  point  of  discharge  near  Fayetteville  to  your 
drinking  water  intake.  In  addition,  we  are  planning  to  evaluate  the  treatment  effectiveness  of 
individual  unit  processes  at  the  Sweeney  WTP.  Mike  is  a  co-PI  on  the  project. 

8/27/15  Signed  agreement  returned  to  Knappe  from  Flechtner,  'This  looks  like  an  interesting  and  valuable 
study  and  I  look  forward  to  seeing  the  findings." 

5/3/16  Knappe  to  Richardson/Kearns:  share  beginnings  of  paper  on  occurrence  of  perfluoroalkyl  substances 
in  CFR.  Contained  with  abstract  "The  only  PFECA  for  which  an  authentic  standard  was  available  for 
quantification,  GenX,  was  detected  at  an  average  concentration  at  631  ng/L." 

5/25/16  EPA  reduces  the  health  advisory  limit  for  PFOA  &  PFOS  to  70  ng/L. 

9/12/16  Richardson  &  Styers  meeting;  reviewed  Knappe  report.  "Good  thing  to  be  published  and  get 


information  out  there  on  emerging  contaminants." 

9/18/16 

Knappe  to  Kearns,  Richardson,  and  3  other  study  participants:  Wiii  be  sending  manuscript  to 
Environmentai  Science  &  Technology  Letters  on  9/26/16.  inciudes  occurrence  data  for  perfluorinated 
compounds.  Sent  draft  research  paper;  requested  final  comments  before  publication  submission  on 
9/26/16. 

9/24/16 

Knappe  to  Kearns,  Richardson:  interest  in  co-authorship  on  paper?  Response  "Yes,  grateful  if  you 
added  us  as  co-authors.  Do  not  have  any  comments  on  it  at  this  time".  Added  as  co-authors  since 
they  provided  samples. 

9/30/16 

Richardson  retires  from  CFPUA 

11/10/16 

Knappe  paper  published  in  Environmental  Science  &  Technology  Letters,  "Legacy  &  Emerging 
Perfluoroaikyi  Substances  are  Important  Drinking  Water  Contaminants  in  the  Cape  Fear  River 

Watershed  of  North  Caroiina".  Co-authors  include  CFPUA,  US  EPA,  Town  of  Pittsboro,  and  Fayetteville 
Public  Works  Commission.  Study  found  that  for  PFAS  compounds,  which  the  EPA  had  aiready 
established  health  advisories  for,  were  not  found  at  high  levels  in  the  CFR.  The  paper  also  indicated 
that  there  was  little  information  on  the  toxicity  of  the  fluorochemicai  alternatives  (PFECAs)  found  in 
the  CFR,  and  that  EPA  has  not  established  a  health  advisory  standard  for  those  PFECAs. 

11/23/16 

Knappe  forwards  pubiished  paper  to  multiple  individuals  within  NC  DEQ  and  various  cities  (CFPUA  not 
included  in  email).  Text  of  email  includes  "attaching  a  paper  we  pubiished  this  month  in  ES&T  Letters. 

We  studied  the  occurrence  of  per-  and  polyfluoroaikyi  substances  (PFAS)  in  the  Cape  Fear  River 
watershed.  Legacy  PFAS,  such  as  PFOA  and  PFOS  dominated  the  PFAS  signature  in  the  Haw  River,  In 
contrast,  new  fluorinated  alternatives  such  as  GenX,  a  replacement  for  PFOA,  were  very  high  in  Wilm 
(and  by  association  also  in  Brunswick  and  Pender).  None  of  the  newly  discovered  compounds  being 
discharged  by  the  Chemours  plant  south  of  Fayetteville  are  removed  by  the  advanced  and 
conventional  treatment  processes  employed  in  the  Sweeney  WTP  in  Wilm.  Also,  many  of  the 
compounds  are  essentially  non-adsorbable  on  activated  carbon.  1  think  it  would  be  useful  to  discuss 
the  results.  A  large  number  of  people  are  exposed  to  high  levels  of  PFAS  through  their  drinking 
water!" 

11/29/16 

Dr.  Mallin  (UNCW)  sends  email  stating  "Folks  -  recent  CFR  paper  from  NCSU",  with  attached  published 
paper.  Recipients  include  personnel  from  UNCW,  NC  DENR,  NOAA,  NCSU,  Fayetteville  Public  Works, 
CFPUA  (Eckert  &  Ellis),  Cape  Fear  River  Watch  &  NC  Coastal  Federation 

i/Gin 

Knappe  sends  published  paper  to  Kearns 

3/7/17 

Kearns  forwards  paper  to  Eckert,  Deaney,  &  Allyson  Ridout  (all  CFPUA  internal). 

3/7/17 

Kearns  to  Deaney:  would  be  good  to  investigate  whether  a  lab  can  analyze  for  emerging  compounds 
highlighted  in  study. 

3/20/17 

Styers,  Eckert,  Varidermeyden,  and  Flechtner  meet  to  discuss  Knappe  paper.  Determined  that  more 
information  was  needed  and  that  Knappe  needed  to  provide  next  steps.  Styers  requested  Kearns 
coordinate  this  request. 

Aluin 

Styers,  Eckert,  Malone  &  Kearns  meet  to  discuss  Knappe's  desire  for  more  research,  pros,  cons,  and 
what  CFPUA  needed  Knappe  to  provide  to  improve  CFPUA's  understanding  of  the  previous  paper  and 
next  steps. 

A/mn 

Kearns  to  Water  Team,  inviting  team  to  April  19th  meeting  with  Knappe.  Invitees  include  Flechtner, 
Styers,  Vandermeyden,  Heidi  Cox  (DEQ),  McGill,  Eckert,  and  others.  Purpose  "Been  approached  by 
Knappe  re:  legacy  &  emerging  PFAS  compounds  in  our  raw  water  and  their  fate  once  they  have  passed 
through  the  Sweeney  WTP  treatment  regime.  Due  to  their  persistent  nature  and  potential 
concentrations  in  our  source  water,  there  is  a  strong  desire  to  identify  the  PFAS  compounds,  their 

concentrations,  and  their  fate  in  our  treatment  plants  through  a  coordinated  sampling  effort  with 

Detlef  s  lab.  Proposal  attached.  The  scope  of  this  project  is  such  that  thorough  vetting  and  buy-in 
from  all  Authority  levels  would  be  best  before  anything  moves  forward." 

4/19/17 

Water  Team  Mtg  with  Knappe.  CFPUA  staff  in  attendance  (minus  Flechtner),  as  well  as  Heidi  Cox,  NC 
DEQ.  Reviewed  study  results;  proposed  additional  sampling  to  determine  the  fate  of  1,4-dioxane  and 
perfluoroalkyl  substances  (PFAS)  in  the  urban  water  cycle  (source  ->  water  system  ->  distribution  -> 
wastewater  ->  discharge).  Determine  fate  of  1,4-dixoane  &  PFAS  during  ASR;  determine  possible 
association  of  1,4-dioxane  &  PFAS  with  biosolids.  Knappe  wanted  to  get  other  utilities  involved  in 
sampling.  Knappe  wanted  his  next  project  to  further  investigate  GenX  and  its  fate  and  look  for 
potential  treatment  technologies  and  to  use  the  research  to  talk  to  the  state  to  get  it  regulated  and 
out  of  the  river. 

Knappe  to  Styers:  "Not  enough  information  to  say  that  you  shouldn't  drink  the  water" 

CFPUA  staff  continues  to  research  GenX  and  PFOAs  and  its  human  health  effects.  Conflicting 
information  is  found;  most  information  stated  more  information  and  study  is  needed  to  determine 
what  if  any  health  effects  are  associated  with  the  product. 

4/22/17 

Knappe  forwards  abstract  (Swedish  study)  re:  GenX  toxicity  to  Kearns,  "which  purports  that  GenX  is 
more  toxic  than  PFOA,  concentrations  in  Wilm,  Brunswick,  &  Pender  greatly  exceed  the  current  health 
advisory  level  for  PFOA.  1  think  it  is  important  that  we  push  to  dramatically  reduce  inputs  of  GenX  and 
similar  compounds  into  the  CFR". 

4/26/17 

Eckert  requests  Chemours  NPDES  permit  from  NC  DEQ 

5/2/17 

Eckert  discusses  issue  with  Linda  Culpepper,  DEQ,  at  ESI  mtg.  Asks  about  the  process  CFPUA  would 
use  to  get  the  state's  assistance  to  further  investigate  and  regulate  the  discharge  of  new  chemicals 
from  Chemours  facility.  Given  the  name  of  a  contact  in  the  DEQ  Fayetteville  Regional  Office. 

CFPUA  staff  draft  letter  for  NC  DEQ,  will  seek  board  approval. 

5/15/17 

Star  News  inquiry  to  Knappe,  forwarded  to  Kearns  &  Eckert 

6/1/17 

CFPUA  contacted  by  StarNews  re:  Knappe  study.  Styers  discussed  with  Haggerty  and  provided 
answers  the  next  day. 

6/5/17 

Styers  sent  email  to  BOD  about  upcoming  article  in  StarNews. 

6/7/17 

CFPUA  Exec  Committee  Mtg:  Flechtner  brought  issue  to  committee  mtg.  Styers  summarized  Knappe 
report.  Mentioned  StarNews  would  be  doing  article.  Committee  approved  a  letter  to  DEQ,  including 
research  paper,  requesting  DEQ  assistance  in  evaluating  the  effect  of  the  substance  on  surface  water. 

No  information  presented  that  indicated  a  health  concern.  EPA  proposed  study  and  they  set  national 
drinking  water  standards.  DEQ  regulates  based  on  those  standards. 

6/8/17 

StarNews  article  published. 

Interviewees: 

Ben  Kearns,  CFPUA  Water  Operations  Supervisor 

John  Malone,  CFPUA  Water  Treatment  Plant  Supervisor 

Frank  Styers,  CFPUA  Chief  Operations  Officer 

Beth  Eckert,  CFPUA  Environmental  Management  Director 

Jim  Flechtner,  CFPUA  Executive  Director 

Linda  Miles,  CFPUA  Consulting  Attorney 

Mike  Brown,  CFPUA  Board  Chairman 

Dr.  Detlef  Knappe,  NCSU 


Prepared  by: 

Jennifer  H  Adams,  PE,  CFPUA  Board  Vice-Chairman 
Robin  Smith,  JD,  Robin  Smith  Law  Office 
6/20/17 


>JohniMalone 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Frank  Styers 

Friday,  June  16,  2017  2:50  PM 

John  Malone;  b@cfpua5.onmicrosoft.com 

Fwd:  PFASs  in  the  Cape  Fear  River  watershed 

PFECAs_Sun_ESTL2016.pdf;  ATT00001.htm;  PFECAs_Sun_ESTL2016_SI.pdf;  ATT00002.htm 


Sent  from  my  iPhone 

Begin  forwarded  message: 

From:  "Detlef  Knappe"  <knappe(S)ncsu.edu> 

To:  "Frank  Styers"  <Frank.Stvers(5)cfpua.org> 

Subject:  Fwd:  PFASs  in  the  Cape  Fear  River  watershed 

Frank, 

I  also  sent  this  email. 

Detlef 


. Forwarded  Message . 

Subject:PFASs  in  the  Cape  Fear  River  watershed 
Date:Wed,  23  Nov  2016  11:46:03  -0500 
From:Detlef  Knappe  <knappe@ncsu.edu> 

To:Hill,  Tammy  <tammv.l.hill(5)ncdenr.gov>.  Adam  Pickett  <apickett@pittsboronc.gov>.  aobriant@harnett.org 
<aobriant@harnett.org>.  Austin,  Vardry  E  <vardrv.austin@ncdenr.gov>.  Brower,  Connie 
<connie.brower@ncdenr.gov>.  Godreau,  Jessica  <iessica.godreau@ncdenr.gov>.  Gore,  Deborah 
<deborah.gore@ncdenr.gov>,  Grzyb,  Julie  <iulie.grzvb@ncdenr.gov>.  Ham,  Chad  <chad.ham@favpwc.com>. 
Manning,  Jeff  <ieff.manning@ncdenr.gov>.  Johnson,  Chris  <chris.iohnson@ncdenr.gov>.  Martie  Groome 
<martie.groome@greensboro-nc.gov>.  Michele  Dawes  <MDAWES@ci.asheboro.nc.us>.  Poupart,  Jeff 
<ieff.poupart@ncdenr.gov>.  Risgaard,  Jon  <ion.risgaard@ncdenr.gov>.  Sadosky,  Rebecca 
<rebecca.sadoskv@ncdenr.gov>.  UCFRBA  Kevin  Eason  <keason@ci.reidsville.nc.us>.  UCFRBA  Michael  Rhone' 
<mrhonev@ci.asheboro.nc.us>.  Mick  Noland  <mick.noland@favpwc.com> 

CC:Karoly,  Cyndi  <cvndi.karolv@ncdenr.gov>.  Zimmerman,  Jay  <iav.zimmerman@ncdenr.gov>.  Knight,  Sherri 
<sherri.knight@ncdenr.gov>.  Smith,  Danny  <dannv.smith@ncdenr.gov>.  Gregson,  Jim 
<iim.gregson@ncdenr.gov>.  Henson,  Belinda  <belinda.henson@ncdenr.gov>.  Kroeger,  Steve 
<steve.kroeger@ncdenr.gov>.  tom.reeder@ncdenr.gov 


Hello  everyone, 

I  am  attaching  a  paper  we  published  this  month  in  ES&T  Letters.  We  studied  the  occurrence  of 
per-  and  polyfluoroalkyl  substances  (PFASs)  in  the  Cape  Fear  River  watershed.  Legacy  PFASs, 
such  as  PFOA  and  PFOS  dominated  the  PFAS  signature  in  the  Haw  River.  In  contrast,  new 
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fluorinated  alternatives  such  as  GenX,  a  replacement  for  PFOA,  were  very  high  in  Wilmington 
(and  by  association  also  in  Brunswick  and  Pender).  None  of  the  newly  discovered  compounds 
being  discharged  by  the  Chemours  plant  south  of  Fayetteville  are  removed  by  the  advanced  and 
conventional  treatment  processes  employed  in  the  Sweeney  WTP  in  Wilmington.  Also,  many  of 
the  compounds  are  essentially  non-adsorbable  on  activated  carbon.  I  think  it  would  be  useful  to 
discuss  the  results.  A  large  number  of  people  are  exposed  to  high  levels  of  PFASs  through  their 
drinking  water! 

Best  regards, 

Detlef 


On  9/23/16  9:50  AM,  Hill,  Tammy  wrote: 

Hello! 

I  think  you  all  know  that  Carrie  Ruhiman  has  moved  on  from  DWR.  I'll  be  taking  over 
coordination  of  the  1,4-dioxane  monitoring  project.  Please  feel  free  to  contact  me  if  I 
can  be  of  assistance  in  this  regard. 

Attached  are  the  results  from  DWR's  quarterly  surface  water  monitoring  from  January- 
July  2016.  We  will  sample  again  in  October,  then  prepare  a  summary  report  for  October 
2014-October  2016  data  by  the  end  of  the  year. 

Warm  regards, 

Tammy  Hill 

Water  Quality  Data  Analyst 

NC  Division  of  Water  Resources  -  Water  Sciences  Section 
NC  Department  of  Environmental  Quality 

919  743  8412  office 
919  743  8517  fax 
Tammy.  L.Hill@ncdenr.qov 

1623  Mail  Service  Center 
Raleigh,  NC  27699-1623 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 
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“Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe@ncsu . edu 

Web  page :  http : / /knappelab . wordpress . ncsu.edu/ 
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TESTING  REQUIREMENTS  FOR  ORGANIC  TOXIC  POLLUTANTS  INDUSTRY  CATEGORY* 


INDUSTRY  CATEGORY 

GC/MS  FRACTION’ 

Volatile 

Acid  Base/Neutral 

Pesticide 

Adhesives  and  sealants .  X  X 

Aluminum  forming .  X  X 

Auto  and  other  laundries .  X  X 

Battery  manufacturing .  X 

Coal  mining .  X  X 

Coil  coating .  X  X 

Copper  forming .  X  X 

Electric  and  electronic  compounds .  X  X 

Electroplating . X  X 

Explosives  manufacturing .  -  X 

Foundries .  X  X 

Gum  and  wood  chemicals .  X  X 

Inorganic  chemicals  manufacturing .  X  X 

Iron  and  steel  manufacturing .  X  X 

Leather  tanning  and  finishing .  X  X 

Mechanical  products  manufacturing .  X  X 

Nonferrous  metals  manufacturing .  X  X 

Ore  mining .  X  X 

Organic  chemicals  manufacturing .  X  X 

Paint  and  ink  fomiulation .  X  X 

Pesticides .  X  X 

Petroleum  refining .  X  X 

Pharmaceutical  preparations .  X  X 

Photographic  equipment  and  supplies .  X  X 

Plastic  and  synthetic  materials  manufacturing .  X  X 

Plastic  processing .  X 

Porcelain  enameling .  X 

Printing  and  publishing .  X  X 

Pulp  and  paperboard  mills .  X  X 

Rubber  processing .  X  X 

Soap  and  detergent  manufacturing .  X  X 

Steam  electric  power  plants .  X  X 

Textile  mills .  X  X 

Timber  products  processing .  X _ X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 


X 


X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 


X 

X 


•See  note  at  conclusion  of  40  CFR  Part  122,  Appendix  D  (1983)  for  explanation  of  effect  of  suspensions  on  testing  requirements  for  primary 
industry  categories. 

'The  pollutants  in  each  fraction  are  listed  in  Item  V-C. 

X  =  Testing  required. 

-  =  Testing  not  required. 


Tabe2C-2 


TOXIC  POLLUTANTS  AND  HAZARDOUS  SUBSTANCES 
REQUIRED  TO  BE  IDENTIFIED  BY  APPLICANTS  IF  EXPECTED  TO  BE  PRESENT 


TOXIC  POLLUTANT 
Asbestos 

HAZARDOUS  SUBSTANCES 

Acetaldehyde 
Allyl  alcohol 
Allyl  chloride 
Amyl  acetate 
Aniline 
Benzonitrile 
Benzyl  chloride 
Butyi  acetate 
Butylamine 
Captan 
Carbaryi 
Carbofuran 
Carbon  disulfide 
Chlorpyrifos 
Coumaphos 
Cresol 

Crotonaldehyde 

Cyciohexane 

2,4-D  {2,4-Dichlorophenoxyacetic  acid) 

Diazinon 

Dicamba 

Dichlobenil 

Dichlone 

2,2-Dichioropropionic  acid 


HAZARDOUS  SUBSTANCES 

HAZARDOUS  SUBSTANCES 

Dichlonros 

Naled 

Diethyi  amine 

Napthenic  acid 

Dimethyl  amine 

Nitrotoluene 

Dintrobenzene 

Parathion 

Diquat 

Phenolsulfonate 

Disulfoton 

Phosgene 

Diuron 

Propargite 

Epichlorohydrin 

Propylene  oxide 

Ethion 

Pyrethrins 

Ethylene  diamine 

Quinoline 

Ethylene  dibromide 

Resorcinol 

Formaldehyde 

Strontium 

Furfural 

Strychnine 

Guthion 

Styrene 

Isoprene 

2,4,5-T  (2,4,5-Trichlorophenoxyacetic  acid) 

Isopropanolamine 

TDE  (Tetrachlorodiphenyl  ethane) 

Kelthane 

2,4,5-TP  [2-(2,4,5-Trichlorophenoxy)  propanoic  acid] 

Kepone 

Trichlorofon 

Malathion 

Triethanolamine 

Mercaptodimethur 

Triethylamine 

Methoxychlor 

Trimethylamine 

Methyl  mercaptan 

Uranium 

Meth^  methacrylate 

Vanadium 

Methyl  parathion 

Vinyl  acetate 

Mevinphos 

Xylene 

Mexacarbate 

Xylenol 

Monoethyl  amine 

Monomethyl  amine 

Zirconium 

Tabte  2C-3 


HAZARDOUS  SUBSTANCES 


,  V 


1.  Acetaldehyde 

2.  Acetic  acid 

3.  Acetic  anhydride 

4.  Acetone  cyanohydrin 

5.  Acetyl  bromide 

6.  Acetyl  chloride 

7.  Acrolein 

8.  Acrylonitrile 

9.  Adipic  acid 

10.  Aldrin 

1 1 .  Allyl  alcohol 

12.  Allyl  chloride 

13.  Aluminum  sulfate 

14.  Ammonia 
ISTAffimoniurn  acetate 

16.  Ammonium  benzoate 

17.  Ammonium  bicarbonate 

1 8.  Ammonium  bichromate 

19.  Ammonium  bifluoride 

20.  Ammonium  bisulfite 

21 .  Ammonium  carbamate 

22.  Ammonium  carbonate 

23.  Ammonium  chloride 

24.  Ammonium  chromate 

25.  Ammonium  citrate 

26.  Ammonium  fluoroborate 

27.  Ammonium  fluoride 

28.  Ammonium  hydroxide 

29.  Ammonium  oxalate 

30.  Ammonium  silicofluoride 

31 .  Ammonium  sulfamate 

32.  Ammonium  sulfide 

33.  Ammonium  sulfite 

34.  Ammonium  tartrate 

35.  Ammonium  thiocyanate 

36.  Ammonium  thiosulfate 

37.  Amyl  acetate 

38.  Aniline 

39.  Antimony  pentachloricle 

40.  Antimony  potassium  tartrate 

41 .  Antimony  tiibromide 

42.  Antimony  trichloride 

43.  Antimony  trifluoride 

44.  Antimony  trioxide 

45.  Arsenic  disulfide 

46.  Arsenic  pentoxide 

47.  Arsenic  trichloride 

48.  Arsenic  trioxide 

49.  Arsenic  trisulfide 

50.  Barium  cyanide 

51 .  Benzene 

52.  Benzoic  acid 

53.  Benzonitrile 

54.  Benzoyl  chloride 

55.  Benzyl  chloride 

56.  Beryllium  chloride 

57.  Beryllium  fluoride 

58.  Beryllium  nitrate 

59.  Butylacetate 

60.  n-Butyiphthalate 

61 .  Butylamine 

62.  Bufyric  acid 

63.  Cadmium  acetate 

64.  Cadmium  bromide 

65.  Cadmium  chloride 

66.  Calcium  arsenate 

67.  Calcium  arsenite 
69.  Calcium  carbide 

69.  Calcium  chromate 

70.  Calcium  cyanide 

71.  Calcium  dodecylbenzenesulfonate 

72.  Calcium  hypochlorite 

73.  Captan 


74.  Carbaryl 

75.  Carbofuran 

76.  Carbon  disulfide 

77.  Carbon  tetrachloride 

78.  Chlordane 

79.  Chlorine 

80.  Chlorobenzene 

81 .  Chloroform 

82.  Chloropyrifos 

83.  Chlorosulfonic  acid 

84.  Chromic  acetate 

85.  Chromic  acid 

86.  Chromic  sulfote 

87.  Chromous  chloride 
B8^  Cobaltous  bromide 

89.  Cobaltous  formate 

90.  Cobaltous  sulfamate 

91 .  Coumaphos 

92.  Cresol 

93.  Crotonaldehyde 

94.  Cupric  acetate 

95.  Cupric  acetoarsenite 

96.  Cupric  chloride 

97.  Cupric  nitrate 

98.  Cupric  oxalate 

99.  Cupric  sulfate 

100.  Cupric  sulfote  ammoniated 

101.  Cupric  tartrate 

102.  Cyanogen  chloride 

1 03.  Cyclohexane 

104.  2,4-D  acid  (2,4-  Dichlorophenoxyacetic 
acid) 

105.  2.4-D  esters  (2,4-  Dichlorophenoxyacetic 
add  esters) 

106.  DDT 

107.  Diazinon 

108.  Dicamba 

109.  Dichlobenil 

110.  Dichlone 

111.  Dichlorobenzene 

112.  Dichloropropane 

113.  Dichloropropene 

114.  Dichloropropene-dichloproropane  mix 

115.  2.2-Dichloropropionic  add 

116.  Dichlorvos 

117.  Dieldrin 

118.  Diethylamine 

119.  Dimethylamine 

120.  Dinitrobenzene 

121.  Dinitrophenol 

122.  Dinitrotoluene 

123.  Diquat 

124.  Disulfoton 

125.  Diuron 

126.  Dodecylbenzesulfonic  add 

127.  Endosulfan 

128.  Endrin 

129.  Epichlorohydrin 

130.  Ethion 

131.  Ethylbenzene 

132.  Ethylenediamine 

133.  Ethylene  dibromide 

134.  Ethylene  dichloride 

135.  Ethylene  diaminetetracetic  acid  (EDTA) 

136.  Ferric  ammonium  citrate 

137.  Ferric  ammonium  oxalate 

138.  Ferric  chloride 

1 39.  Ferric  fluoride 

140.  Ferric  nitrate 

141.  Ferric  sulfate 

142.  Ferrous  ammonium  sulfote 

143.  Ferrous  chloride 

144.  Ferrous  sulfate 


145.  Fomnaldehyde 

146.  Formic  add 

147.  Fumaric  add 

148.  Furfural 

149.  Guthion 

150.  Heptachlor 

1 51 .  Hexachlorocydopentadiene 

1 52.  Hydrochloric  add 

153.  Hydrofluoric  add 

154.  Hydrogen  cyanide 

1 55.  Hydrogen  sulfide 

156.  Isoprene 

157.  Isopropanolamine 
dodecylbenzenesulfonate 

t58.  Kelthane - 

159.  Kepone 

160.  Lead  acetate 

161.  Lead  arsenate 

162.  Lead  chloride 

163.  Lead  fluoborate 

164.  Lead  flourite 

165.  Lead  iodide 

166.  Lead  nitrate 

167.  Lead  stearate 

168.  Lead  sulfote 

169.  Lead  sulfide 

170.  Lead  thiocyanate 

171.  Lindane 

172.  Lithium  chromate 

1 73.  Malathion 

174.  Maleic  add 

175.  Maleic  anhydride 

176.  Mercaptodimethur 

177.  Mercuric  cyanide 

178.  Mercuric  nitrate 

179.  Mercuric  sulfate 

180.  Mercuric  thiocyanate 

181.  Mercurous  nitrate 

182.  Methoxychlor 

1 83.  Methyl  mercaptan 

184.  Methyl  methacrylate 

185.  Methyl  parathion 

186.  Mevinphos 

1 87.  Mexacarbate 

188.  Monoethylamine 

1 89.  Monomethylamine 

190.  Naled 

191.  Naphthalene 

192.  Naphthenic  acid 

1 93.  Nickel  ammonium  sulfate 

194.  Nickel  chloride 

195.  Nickel  hydroxide 

196.  Nickel  nitrate 

197.  Nickel  sulfote 

198.  Nitric  add 

199.  Nitrobenzene 

200.  Nitrogen  dioxide 

201 .  Nitrophenol 

202.  Nitrotoluene 

203.  Paraformaldehyde 

204.  Parathion 

205.  Pentachlorophenol 

206.  Phenol 

207.  Phosgene 

208.  Phosphoric  add 

209.  Phosphorus 

210.  Phosphorus  oxychloride 

21 1 .  Phosphorus  pentasulfide 

212.  Phosphorus  trichloride 

213.  Polychlorinated  biphenyls  (PCB) 

214.  Potassium  arsenate 

215.  Potassium  arsenite 

216.  Potassium  bichromate 
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HAZARDOUS  SUBSTANCES 


217.  Potassium  chromate 

218.  Potassium  cyanide 

219.  Potassium  hydroxide 

220.  Potassium  permanganate 

221 .  Propargite 

222.  Propionic  acid 

223.  Propionic  anhydride 

224.  Propylene  oxide 

225.  Pyrethrins 

226.  Quinoline 

227.  Resorcinol 

228.  Selenium  oxide 

229.  Silver  nitrate 

230.  Sodium 

^1 .  Sodium  arsenate 

232.  Sodium  arsenite 

233.  Sodium  bichromate 

234.  Sodium  bifluoride 

235.  Sodium  bisulfite 

236.  Sodium  chromate 

237.  Sodium  cyanide 

238.  Sodium  dodecylbenzenesulfonate 

239.  Sodium  fluoride 

240.  Sodium  hydrosulfide 

241 .  Sodium  hydroxide 

242.  Sodium  hypochlorite 

243.  Sodium  methylate 

244.  Sodium  nitrite 

245.  Sodium  phosphate  (dibasic) 

246.  Sodium  phosphate  (tribasic) 


247.  Sodium  selenite 

248.  Strontium  chromate 

249.  Strychnine 

250.  Styrene 

251 .  Sulfuric  acid 

252.  Sulfur  monochloride 

253.  2,4.5-T  acid  (2,4,5- 
Trichlorophenoxyacetic  acid) 

254.  2,4,5-T  amines  (2,4,5-Trichlorophenoxy 
acetic  acid  amines) 

255.  2,4,5-T  esters  (2,4,5  Trichlorophenoxy 
acetic  acid  esters) 

256.  2,4,5-T  salts  (2,4,5-Trichlorophenoxy 
acetic  acid  salts) 

257.  27475-TP  acid  <2,4,5-TriehtoFophenffl<y 
propanoic  acid) 

258.  2,4,5-TP  acid  esters  (2,4,5- 
Trichlorophenoxy  propanoic  acid  esters) 

259.  TDE  (Tetrachlorodiphenyl  ethane) 

260.  Tetraethyl  lead 

261.  Tetraethyl  pyrophosphate 

262.  Thallium  sulfate 

263.  Toluene 

264.  Toxaphene 

265.  Trichlorofon 

266.  Trichloroethylene 

267.  Trichlorophenol 

268.  Triethanolamine 
dodecylbenzenesulfonate 

269.  Triethylamine 


270.  Trimethylamine 

271.  Uranyl  acetate 

272.  Uranyl  nitrate 

273.  Vanadium  penoxide 

274.  Vanadyl  sulfate 

275.  Vinyl  acetate 

276.  Vinylkfene  chloride 

277.  Xylene 

278.  Xylenol 

279.  Zinc  acetate 

280.  Zinc  ammonium  chloride 

281 .  Zinc  borate 

282.  Zinc  bromide 

283.  Zinc  carbonate 
264.  Zinc  chloride 

285.  Zinc  cyanide 

286.  Zinc  fluoride 

287.  Zinc  formate 

288.  Zinc  hydrosulfite 

289.  Zinc  nitrate 

290.  Zinc  phenolsulfonate 

291 .  Zinc  phosphide 

292.  Zinc  silicofluoride 

293.  Zinc  sulfote 

294.  Zirconium  nitrate 

295.  Zirconium  potassium  flouride 

296.  Zirconium  sulfate 

297.  Zirconium  tetrachloride 
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Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Important 
Drinking  Water  Contaminants  in  the  Cape  Fear  River  Watershed  of 
North  Carolina 

Mei  Elisa  Arevalo,*  Mark  Strynar,®  Andrew  Lindstrom,®  Michael  Richardson,''  Ben  Kearns," 

Adam  Pickett,*"  Chris  Snuth,^  and  R,  U,  Kn^pe* 

^Department  of  Civil  and  Environmental  Engineering,  University  of  North  Carolina  at  Charlotte,  Charlotte,  North  Carolina  28223, 
United  States 

^Department  of  Civil,  Construction,  and  Environmental  Engineering,  North  Carolina  State  University,  Raleigh,  North  Carolina 
27695,  United  States 

^National  Exposure  Research  Laboratory,  US.  Environmental  Protection  Agency  Research,  Triangle  Park,  North  Carolina  27711, 
United  States 

'^Cape  Fear  Public  Utility  Authority,  Wilmington,  North  Carolina  28403,  United  States 

■"■Town  of  Pittsboro,  Pittsboro,  North  Carolina  27312,  United  States 

^Fayetteville  Public  Works  Commission,  Fayetteville,  North  Carolina  28301,  United  States 

O  Supporting  Information 

ABSTRACT:  Long-chain  per-  and  polyfluoroalk)d  substances 
(PFASs)  are  being  replaced  by  short-chain  PFASs  and 
fluorinated  alternatives.  For  ten  legacy  PFASs  and  seven 
recently  discovered  perfluoroalkyl  ether  carboxylic  acids 
(PFECAs),  we  report  (l)  their  occurrence  in  the  Cape  Fear 
River  (CFR)  watershed,  (2)  their  fate  in  -water  treatment 
processes,  and  (3)  their  adsorbability  on  powdered  activated 
carbon  (PAC).  In  the  headwater  region  of  the  CFR  basin, 

PFECAs  were  not  detected  in  raw  water  of  a  drinking  water 
treatment  plant  (DWTP),  but  concentrations  of  legacy  PFASs 
were  high.  The  U.S.  Environmental  Protection  .^ency’s 
lifetime  health  advisory  level  (70  ng/L)  for  peifluorooctane- 

sulfonic  add  and  perfiuorooctanoic  add  (PFOA)  was  exceeded  on  57  of  127  sampling  days.  In  raw  water  of  a  DWTP 
downstream  of  a  PFAS  manufacturer,  the  mean  concentration  of  perfluoro-2-propoxypropanoic  add  (PFPrOPrA),  a  replacement 
for  PFOA,  was  631  ng/L  (n  =  37).  Six  other  PFECAs  were  detected,  with  three  eidiibiting  chromatographic  peak  areas  up  to  15 
times  that  of  PFPrOPrA  At  this  DWTP,  PFECA  removal  by  coagulation,  ozonation,  biofiltration,  and  disinfection  was  negligible. 
The  adsorbability  of  PFASs  on  PAC  increased  with  increasing  chain  length.  Replacing  one  CF2  group  with  an  ether  oxygen 
decreased  the  affinity  of  PFASs  for  PAC,  while  replacing  additional  CFj  groups  did  not  lead  to  further  affinity  changes. 


■  INTRODUCTION 

Per-  and  polyfluoroalkyl  substances  (PFASs)  are  extensively 
used  in  the  production  of  plastics,  water/stain  repellents, 
firefighting  foams,  and  food-contact  paper  coatings.  The 
widespread  occurrence  of  PFASs  in  drinking  water  sources  is 
dosely  related  to  the  presence  of  sources  such  as  industrial 
sites,  military  fire  training  areas,  dvilian  airports,  and  waste- 
water  treatment  plants.’  Until  2000,  long-chain  perfluoroalkyl 
sulfonic  adds  [CnFjn+iSOjH;  n  >  6  (PFSAs)]  and  perfluoro¬ 
alkyl  carboxylic  adds  [C„F2„+jCOOH;  n  >  7  (PFCAs)]  were 
predominantly  used.^  Accumulating  evidence  about  the 
ecological  persistence  and  human  health  effects  assodated 
with  exposure  to  long-chain  PFASs^’^  has  led  to  an  increased 
level  of  regulatory  attention.  Recently,  the  U.S.  Environmental 
Protection  Agency  (USEPA)  established  a  lifetime  health 
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advisory  level  (HAL)  of  70  ng/L  for  the  sum  of 
perfluorooctanoic  add  (PFOA)  and  perfluorooctanesulfonic 
add  (PFOS)  concentrations  in  drinking  water.*"*  Over  the  past 
decade,  production  of  long-chain  PFASs  has  declined  in  Europe 
and  North  America,  and  manu&cturers  are  moving  toward 
short-chain  PFASs  and  fluorinated  alternatives.’”’*’  Some 
fluorinated  alternatives  were  recently  identified,*’”  but  others 
remain  unknown’^”’*  because  they  are  either  proprietary  or 
manufacturing  byproducts. 
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One  group  of  fluorinated  alternatives,  perfluoroalkyl  ether 
carboxylic  adds  (PFECAs),  was  recently  discovered  in  the  Cape 
Fear  River  (CFR)  downstream  of  a  PFAS  manufacturing 
facility.**  Identified  PFECAs  induded  perfluoro-2-methoxy- 
acetic  add  (PFMOAA),  perfluoro-3-methoxypropanoic  add 
(PFMOPrA),  petfluoro-4-methoxybutanoic  add  (PFMOBA), 
petfluoro-2-propoxypropanoic  add  (PFPrOPrA),  perfiuoro- 
(3,S-dioxahexanoic)  add  (PF02HiA),  perfluoro(3,5,7-trioxa- 
octanoic)  add  (PF030A),  and  perfluoro(3,S,7,9-tetraoxadeca- 
noic)  add  (PF04DA)  (Table  SI  and  Figure  SI).  The 
ammonium  salt  of  PFPrOPrA  is  a  known  PFOA  alternative'^ 
that  has  been  produced  since  2010  with  the  trade  name 
^^GenX^  To  die  best  of  ^)ur  knovdedge,  die  ^mly  other 
published  PFECA  occurrence  data  are  for  PFPrOPrA  in  Europe 
and  China,  *^  and  no  published  data  about  the  fiite  of  PFECAs 
during  water  treatment  are  available.  Except  for  a  few  studies 
(most  by  the  manufacturer),  **~^*’  litde  is  known  about  the 
toxidty,  pharmacokinetic  behavior,  or  environmental  fate  and 
transport  of  PFECAs. 

The  strong  C— F  bond  makes  PFASs  refiadory  to  abiotic  and 
biotic  degra^tion,^*  and  most  water  treatment  processes  are 
ineffective  for  legacy  PFAS  removal.*^"^’  Processes  capable  of 
removing  PFCAs  and  PFSAs  indude  nanofiltration,^*  reverse 
osmosis,“  ion  exchange,^*’^*  and  activated  carbon  adsorp- 
tion,^®’^*  with  activated  carbon  adsorption  being  the  most 
widely  employed  treatment  option. 

The  objectives  of  this  research  were  (l)  to  identify  and 
quantify  the  presence  of  legacy  PFASs  and  emerging  PFECAs 
in  drinking  water  sources,  (2)  to  assess  PFAS  removal  by 
conventional  and  advanced  processes  in  a  full-scale  drinking 
water  treatment  plant  (DV^P),  and  (3)  to  evaluate  the 
adsorbability  of  PFASs  on  powdered  activated  carbon  (PAC). 

■  MATERIALS  AND  METHODS 

Water  Samples.  Source  water  of  three  OWTPs  treating 
surface  water  in  the  CFR  watershed  was  sampled  between  June 
14  and  December  2,  2013  (Figure  S2).  Samples  were  collected 
firom  the  taw  water  tap  at  each  DWTP  daily  as  either  8  h 
composites  (DWTP  A,  127  samples)  or  24  h  composites 
(DWTP  B,  73  samples;  DWTP  C,  34  samples).  Samples  were 
collected  in  250  mL  HDPE  bottles  and  picked  up  (DWTPs  A 
and  B)  or  shipped  overnight  (DWTP  C)  on  a  weekly  basis.  All 
samples  were  stored  at  room  temperature  until  they  were 
analyzed  (within  1  week  of  receipt).  PFAS  losses  during  storage 
were  negligible  on  the  basis  of  results  of  a  70  day  holding  study 
at  room  temperature.  On  August  18,  2014,  grab  samples  were 
collected  at  DWTP  C  after  each  unit  process  in  the  treatment 
train  [raw  water  ozonation,  coagulation/flocculation/sediinen- 
tation,  settled  water  ozonation,  biological  activated  carbon 
(BAC)  filtration,  and  disinfection  by  medium-pressure  UV 
lamps  and  free  chlorine].  Operational  conditions  of  DWTP  C 
on  the  sampling  day  are  listed  in  Table  S2.  Samples  were 
collected  in  1  L  HDPE  bottles  and  stored  at  room  temperature 
until  they  were  analyzed.  On  the  same  day,  grab  samples  of 
CFR  water  were  collected  in  six  20  L  HDPE  carboys  at  William 
O.  Huske  Lock  and  Dam  downstream  of  a  PFAS  manufacturing 
site  and  stored  at  4  °C  until  use  in  PAC  adsorption  experiments 
(background  water  matrix  characteristics  listed  in  Table  S3). 

Adsorption  Experiments.  Adsorption  of  PFASs  by  PAC 
was  studied  in  batch  reactors  (amber  glass  bottles,  0.4S  L  of 
CFR  water).  PFECA  adsorption  was  studied  at  ambient 
concentrations  (~1000  ng/L  PFPrOPrA,  chromatographic 
peak  areas  of  other  PFECAs  being  approximately  10—800% 


of  the  PFPrOPrA  area).  Legacy  PFASs  were  present  at  low 
concentrations  (<40  ng/L)  and  spiked  into  CFR  water  at 
~1000  ng/L  each.  Data  from  spiked  and  nonspiked  experi¬ 
ments  showed  that  the  added  legacy  PFASs  and  methanol  (l 
ppm,)  ftom  the  primary  stock  solution  did  not  affect  native 
PFECA  removal.  A  thermally  activated,  wood-based  PAC 
(PicaHydro  MP23,  PICA  USA,  Columbus,  OH;  mean  diameter 
of  12  /rm,  BET  surface  area  of  1460  mVg)^°  proven  to  be 
effective  for  PFAS  removal  in  a  prior  study"  was  used  at  doses 
of  30,  60,  and  100  mg/L.  These  doses  represent  the  upper 
feasible  end  for  drinking  water  treatment  Samples  were  taken 
prior  to  and  periodically  after  PAC  addition  for  PFAS  analysis. 
PFAS  losses  m-EAC-Ae&  blanks  were^egligible. 

PFAS  Analysis.  Information  about  analytical  standards  and 
hquid  chromatography— tandem  mass  spectrometry  (LC— MS/ 
MS)  methods  for  PFAS  quantification  is  provided  in  the 
Supporting  Information. 

■  RESULTS  AND  DISCUSSION 

Occurrence  of  PFASs  in  Drinking  Water  Sources.  Mean 
PFAS  concentrations  in  source  water  of  three  DWTPs  treating 
sur&ce  water  from  the  CFR  watershed  are  shown  in  Figure  1. 


PFBA  ■  PFPtA  ■  PFHxA  •  Pf  HpA  ■  PFOA  ■  PFNA 

•  PFDA  bPFBS  bPFHxS  ePFOS  BPFPiOPrA 

Community  A 
n-127 

Community  B 
n-73 

Community  C 
n-34 

0  200  400  600  800 

Average  concentMtion  in  drinking  water  source  <n|/L> 

Figure  1.  Occurrence  of  PFASs  at  drinking  water  intakes  in  the  CFR 
watershed  Concentrations  represent  averages  of  samples  collected 
between  June  and  December  2013.  Individual  samples  vinth 
concentrations  below  the  quantitation  limits  (QLs)  were  considered 
as  0  when  calculating  averages,  and  average  concentrations  below  the 
QLs  were  not  plotted 


In  communities  A  and  B,  only  legacy  PFASs  were  detected 
(mean  ^PPAS  of  355  ng/L  in  community  A  and  62  ng/L  in 
corrununity  B).  Detailed  concentration  data  are  shown  in  Table 
S6  and  Figure  S3.  In  corrununity  A,  PFCAs  with  four  to  eight 
total  carbons,  perfluorohexanesulfonic  add  (PFHxS),  and 
PFOS  were  detected  at  mean  concentrations  above  the 
quantitation  limits  (QLs).  During  the  127  day  sampling 
campaign,  the  sum  concentration  of  PFOA  and  PFOS  exceeded 
the  USEPA  HAL  of  70  ng/L  on  57  days.  The  mean  sum 
concentration  of  PFOA  and  PFOS  over  the  entire  study  period 
was  90  ng/L,  with  approximately  equal  contributions  from 
PFOS  (44  ng/L)  and  PFOA  (46  ng/L).  Maximum  PFOS  and 
PFOA  concentrations  were  346  and  137  ng/L,  respectively. 
Similar  PFOS  and  PFOA  concentrations  were  observed  in  the 
same  area  in  2006,^*  suggesting  that  PFAS  source(s)  upstream 
of  community  A  have  continued  negative  impacts  on  drinking 
water  quality.  Also,  our  data  show  that  legacy  PFASs  remain  as 
surface  water  contaminants  of  concern  even  though  their 
production  was  recently  phased  out  in  the  United  States.  It  is 
important  to  note,  however,  that  among  the  PFCAs  that  were 
measured  in  both  2006  and  2013  (PFHxA  to  PFDA),  the 
PFCA  speciation  shifted  from  long-chain  (~80— 85% 
f'nI'zn+iCOOH;  n  =  7—9)  in  2006  to  short-(^ain  (76% 
C,F2„,iCOOH;  n  =  5—6)  in  2013.  In  contrast,  the  PFSA 
speciation  was  dominated  by  PFOS  in  both  2006  and  2013. 
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Relating  total  PFAS  concentration  to  average  daily  streamflow 
(Figure  S4)  illustrated  a  general  trend  of  low  PFAS 
concentrations  at  high  flow,  and  high  concentrations  at  low 
flow,  consistent  with  the  hypothesis  of  one  or  more  upstream 
point  sources. 

In  community  B,  perfluorobutanoic  acid  (PFBA)  and 
perfluoropentanoic  acid  (PFPeA)  were  most  frequently 
detected  with  mean  concentrations  of  12  and  19  ng/L, 
respectively.  Mean  PFOA  and  PFOS  concentrations  were 
below  the  QLs,  and  the  maximum  sum  concentration  of  PFOA 
and  PFOS  was  59  ng/L.  Lower  PFAS  concentrations  in 
community  B  relative  to  community  A  can  be  explained  by  the 
absence  of  substantive  PFAS  sources  between  the  two 
communities,  dilution  by  tributaries,  and  the  buffering  eflect 
of  Jordan  Lake,  a  large  reservoir  located  between  communities 
A  and  B. 

In  community  C  (downstream  of  a  PFAS  manuflicturing 
site),  only  mean  concentrations  of  PFBA  and  PFPeA  were 
above  the  QI^.  The  relatively  low  concentrations  of  legacy 
PFASs  in  the  finished  driiddng  water  of  community  C  are 
consistent  with  results  from  the  USEPA’s  third  unregulated 
contaminant  monitoring  rule  for  this  DWTP.^^  However,  high 
concentrations  of  PFPrOPrA  were  detected  (up  to  ~4500  ng/ 
L).  The  average  PFPrOPrA  concentration  (631  ng/L)  was 
approximately  8  times  the  average  summed  PFCA  and  PFSA 
concentrations  (79  ng/L).  Other  PFECAs  had  not  yet  been 
identified  at  the  time  of  analysis.  Similar  to  communities  A  and 
B,  the  higjiest  PFAS  concentrations  for  community  C  were  also 
observed  at  low  flow  (Figure  S4).  Stream  flow  data  were  used 
in  conjunction  with  PFPrOPrA  concentration  data  to 
determine  PFPrOPrA  mass  fluxes  at  the  intake  of  DWTP  C. 
Daily  PFPrOPrA  mass  fluxes  ranged  fi-om  0.6  to  24  kg/day  with 
a  mean  of  5.9  1^/day. 

Fate  of  PFASs  in  Conventional  and  Advanced  Water 
Treatment  Processes.  To  investigate  whether  PFASs  can  be 
removed  from  impacted  source  water,  samples  fi-om  DWTP  C 
were  collected  at  the  intake  and  after  each  treatment  step. 
Results  in  Figure  2  suggest  conventional  and  advanced 
treatment  processes  (coagulation/flocculation/sedimentation, 
raw  and  settled  water  ozonation,  BAC  filtration,  and 
disinfection  by  medium-pressure  UV  lamps  and  free  chlorine) 
did  not  remove  legacy  PFASs,  consistent  with  previous 
studies.^^”^*  The  data  further  illustrate  that  no  measurable 
PFECA  removal  occurred  in  this  DWTP.  Concentrations  of 
some  PFCAs,  PFSAs,  PFMOPrA,  PFPrOPrA,  and  PFMOAA 
may  have  increased  after  ozonation,  possibly  because  of  the 
oxidation  of  precursor  compounds.**  Disinfection  with 
medium-pressure  UV  lamps  and  ft ee  chlorine  (located  between 
the  BAC  effluent  and  the  finished  water)  may  have  decreased 
concentrations  of  PFMOAA,  PFMOPrA,  PFMOBA  and 
PFPrOPrA,  but  only  to  a  limited  extent  Small  concentration 
changes  between  treatment  processes  may  also  be  related  to 
temporal  changes  in  source  water  PFAS  concentrations  that 
occurred  in  the  time  frame  corresponding  to  the  hydraulic 
residence  time  of  the  DWTP. 

Results  in  Figure  2  further  illustrate  that  the  PFAS  signature 
of  the  August  2014  samples  was  similar  to  the  mean  PFAS 
signature  observed  during  the  2013  sampling  campaigns  shown 
in  Figure  1;  i.e.,  PFPrOPrA  concentrations  (400—500  ng/L) 
greatly  exceeded  legacy  PFAS  concentrations.  Moreover,  three 
PFECAs  (PFMOAA,  PF02HxA,  and  PF030A)  exhibited  peak 
areas  2—113  times  greater  than  that  of  PFPrOPrA  (Figure  2b). 


Concentration  of  IraditionaJ  PFASs 
at  a  WTP  in  Community  C  (ng/L) 

•  PFPiOPTA  PFBA  •PFPeA  ■FFHxA  •  PFHpA  ■PFOA 

■  PFNA  ■PFDA  iPFBS  •  miS_  J  PFO^ 


Peak  area  counts  of  emerging  PFASs 
at  a  WTP  in  Community  C 

m  PFPrOPrA  ■  PFMOAA  *  PFMOPrA  •  PFMOBA 

PF02HxA  ■  PF030A  PF04DA 

Figure  2.  Fate  of  (a)  legacy  PFASs  and  PFPrOPrA  and  (b)  PFECAs 
through  a  full-scale  water  treatment  plant.  Because  authentic  standards 
were  not  available  for  PFECAs  other  than  PFPrOPrA,  chromato¬ 
graphic  peak  area  counts  are  shown  in  panel  b.  PFPrOPrA  data  are 
shown  in  both  panels  and  hi^ilighted  with  dashed  ovals  for  reference. 
Compounds  with  concentrations  below  the  QLs  were  not  plotted. 


The  existence  of  high  le-vels  of  emerging  PFASs  suggests  a  need 
for  their  incorporation  into  routine  monitoring. 

Adsorption  of  PFASs  by  PAC.  PAC  can  efiectively  remove 
long-chain  PFCAs  and  PFSAs,  but  its  effectiveness  decreases 
with  decreasing  PFAS  chain  length.**’**’*®  It  is  unclear, 
however,  how  the  presence  of  ether  group(s)  in  PFECAs 
impacts  adsorbability.  After  a  contact  time  of  1  h,  a  PAC  dose 
of  100  mg/L  achieved  >80%  removal  of  legacy  PFCAs  with 
total  carbon  chain  lengths  of  >7.  At  the  same  PAC  dose, 
removals  were  95%  for  PF04DA  and  54%  for  PF030A,  but 
<40%  for  other  PFECAs.  Detailed  remo-val  percentage  data  as  a 
function  of  PAC  contact  time  are  shown  in  Figure  S5.  There 
was  no  meaningful  removal  of  PFMOBA  or  PFMOPrA,  and  the 
variability  shown  in  Figure  S5  is  most  likely  associated  with 
analytical  -variability.  PFMOAA  could  not  be  quantified  by  the 
analytical  method  used  for  these  experiments;  however,  on  the 
basis  of  the  observations  that  PFAS  adsorption  decreases  -with 
decreasing  carbon  chain  length  and  that  PFECAs  -with  one  or 
two  more  carbon  atoms  than  PFMOAA  (i.e.,  PFMOPrA  and 
PFMOBA)  exhibited  negligible  removal  (Figure  3),  it  is 
expected  that  PFMOAA  adsorption  is  also  ne^gible  under 
the  tested  conditions. 

To  compare  the  affinity  of  different  PFASs  for  PAC,  PFAS 
removal  percentages  were  plotted  as  a  function  of  PFAS  chain 
length  [the  sum  of  carbon  (including  branched),  ether  oxygen, 
and  sulfur  atoms]  (Figure  3b).  The  adsorbability  of  both  legacy 
and  emerging  PFASs  increased  with  increasing  chain  length. 
PFSAs  were  more  readily  removed  than  PFCAs  of  matching 
chain  length,  a  result  that  agrees  with  those  of  previous 
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Figure  3.  PFAS  adsorption  on  PAC  (a)  at  carbon  doses  of  30,  60,  and  100  mg/L  and  (b)  as  a  function  of  PFAS  chain  length.  The  PAC  contact  time 
in  CFR  water  was  1  h.  Legacy  PFASs  were  spiked  at  '^lOOO  ng/L,  and  the  emerging  PFASs  were  at  ambient  concentrations.  Figures  show  average 
PFAS  removal  percentages,  and  error  bars  show  one  standard  deviation  of  replicate  experiments. 


studies.^^’^*'^’  PFECAs  exhibited  adsorbabilities  lower  than 
those  of  PFCAs  of  the  same  chain  length  (e.g.,  PFMOBA  < 
PFHxA),  suggesting  that  the  replacement  of  a  CFj  group  with 
an  ether  oxygen  atom  decreases  the  affinity  of  PFASs  for  PAC. 
However,  the  replacement  of  additional  CFj  groups  with  ether 
groups  resulted  in  small  or  negligible  affinity  changes  among 
the  studied  PFECAs  (e.g.,  PFMOBA  ~  PF02HiA,  PFPrOPrA 
-  PF030A).  Alternatively,  if  only  the  number  of  perfluorinated 
carbons  were  considered  as  a  basis  of  comparing  adsorbability, 
the  interpretation  would  be  different  In  that  case,  with  the 
same  number  of  perfluorinated  carbons,  PFCAs  have  an  affinity 
for  PAC  higher  than  that  of  monoether  PFECAs  (e.g.,  PFPeA  > 
PFMOBA)  but  an  afiinity  lower  than  that  of  multi-ether 
PFECAs  (e.g.,  PFPeA  <  PF030A). 

To  the  best  of  our  knowledge,  this  is  the  first  paper  reporting 
the  behavior  of  recently  identified  PFECAs  in  water  treatment 
processes.  We  show  that  PFECAs  dominated  the  PFAS 
signature  in  a  drinking  water  source  downstream  of  a 
fluorochemical  manufacturer  and  that  PFECA  removal  by 
many  conventional  and  advanced  treatment  processes  was 
negligible.  Our  adsorption  data  further  show  that  PFPrOPrA 
(“GenX')  is  less  adsorbable  than  PFOA,  which  it  is  replacing. 
Thus,  PFPrOPrA  presents  a  greater  drinking  water  treatment 
challenge  than  PFOA  does.  The  detection  of  potentially  high 
levels  of  PFECAs,  the  continued  presence  of  high  levels  of 
legacy  PFASs,  and  the  difficulty  of  effectively  removing  legacy 
PFASs  and  PFECAs  vrith  many  water  treatment  processes 
suggest  the  need  for  broader  discharge  control  and  contaminant 
monitoring. 
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Analytical  standards:  PFASs  studied  in  this  research  are  listed  in  Table  SI.  For  legacy  PFASs, 
nahve  and  isotopically  labeled  standards  were  purchased  from  Wellington  Laboratories 
(Guelph,  Ontario,  Canada).  Native  PFPrOPrA  was  purchased  from  Thermo  Fisher  Scientific 
(Waltham,  MA).  No  analytical  standards  were  available  for  other  PFECAs. 

PFAS  quantification:  PFAS  concentrations  in  samples  from  DWTPs  and  adsorption  tests  were 
determined  by  liquid  chromatography  tandem  mass  spectrometry  (LG-MS^S)  using  a  large- 
volume  (0.9  mL)  direct  injection  method.  An  Agilent  1100  Series  LC  pump  and  PE  Sdex  API 
3000  LC-MS/MS  system  equipped  with  a  4.6  nun  x  50  mm  HPLC  coltunn  (Kinetex  CIS  5pm 
lOOA,  Phenomenex  Inc.)  was  used  for  PFAS  analysis.  The  eluent  gradient  is  shown  in  Table  S4 
in  SI.  All  samples,  calibration  standards,  and  quality  control  samples  were  spiked  with 
isotopically  labeled  internal  standards,  filtered  through  0.45-pm  glass  microfiber  syringe  filters, 
and  analyzed  in  duplicate.  The  MS  transitions  for  PFAS  analytes  and  internal  standards  are 
shown  m  Table  S5  in  SI.  The  quantitation  litnit  (QL)  was  25  ng/L  for  PFOS  and 
perfluorodecanoic  acid,  and  10  ng/L  for  other  legacy  PFASs  and  PFPrOPrA.  The  QL  was 
defined  as  the  first  point  of  the  standard  curve,  for  which  the  regression  equation  yielded  a 
calculated  value  within  ±30%  error.  For  PFECAs  without  analytical  standards,  chromatographic 
peak  areas  are  reported. 

PFAS  concentrations  along  the  treatment  train  of  DWTP  C  were  analyzed  using  a  Waters 
Acquity  ultra  performance  liquid  chromatograph  interfaced  with  a  Waters  Quattro  Premier  XE 
triple  quadrupole  mass  spectrometer  (Waters,  Milford,  MA,  USA)  after  solid  phase  extraction. 
Method  details  are  described  elsewhere.’  The  QL  for  all  PFASs  with  analytical  standards  was 
0.2  ng/L,  and  peak  areas  were  recorded  for  PFECAs  without  standards. 
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Perfluoro(3,5,7,9-tetraoxadecanoic)  acid  (PF04DA)  378. 1  QFIFiiOs  39492-90-5 


Table  S2.  Operational  conditions  of  DWTP  C  on  sampling  day  (August  18, 2014) 


1  P.uamctcr 

\'aluc 

Raw  water  ozone  dose 

3.1  mg/L 

Raw  water  total  organic  carbon  concentration 

6.0  mg/L 

Aluminum  sulfate  coagulant  dose 

43  mg/L 

Coagulation  pH 

5.70 

Settled  water  ozone  dose 

1.3  mg/L 

Settled  water  total  organic  carbon  concentratioru 

1.90  mg/L _ 

Empty  bed  contact  time  in 
biological  activated  carbon  filters 

9.4  minutes  for  granular  activated 
carbon  layer 

2.3  nunutes  for  sand  layer 

Medium  pressure  UV  dose 

25  mj/cm^ 

Free  chlorine  dose 

1.26  mg/L  as  Cb 

Free  chlorine  contact  time 

17.2  hours 

Table  S3.  Water  quality  characteristics  of  surface  water  used  in  adsorption  tests 
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Table  S4.  LC  gradient  method  for  PFAS  analysis 


1  Time  (min) 

Mobile  Piiase  A'’o  (v/v) 

.Mobile  Phase  B'k. 

Flow  Rate  (ml./min) 

0-2 

95 

5 

0.9 

2-5 

95 

5 

0.9 

5-10 

95  —  10 

5  —  90 

0.9 

10  - 10.1 

10 

90 

0.9 

10,1  - 14 

10  —  95 

90  —  5 

0.9 

Mobile  phase  A:  2  mM  ammonium  acetate  in  ultrapure  water  with  5%  methanol 


Mobile  phase  B:  2  mM  ammonium  acetate  in  acetonitrile  with  5%  ultrapure  water 
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Table  S5.  MS  transitions  for  PFAS  Analysis 


Compound 

MSMS 

I  iMiisition 

I  nlcrn.d 

slmid.ird 

PFBA 

212.8  ^  168.8 

13C4-PFBA 

PFPeA 

262.9  ->  218.8 

13C2-  PFHxA 

PFHxA 

313.6  —  268.8 

13C2-  PFHxA 

PFHpA 

13C4-PEOA 

Legacy  PFASs 

PFOA 

413.0  —  368.8 

13C4-  PFOA 

PFNA 

463.0  ^  418.8 

13C4-PFOA 

PFDA 

513.1  ^  68.8 

13C2-PFDA 

PFBS 

299.1  ^  98.8 

1802-PFHxS 

PFHxS 

399.1  ^  98.8 

1802-PFHxS 

PFOS 

498.9  —  98.8 

13C4-PFOS 

PFMOAA 

180.0  ^  85.0 

N/A 

PFMOPrA 

229.1  —  184.9 

N/A 

PFMOBA 

279.0  ->  234.8 

N/A 

PFECAs 

PFPrOPrA 

329.0  284.7 

13C2-  PFHxA 

PF02HxA 

245.1  85.0 

N/A 

PF030A 

311.  84.9 

N/A 

PF04DA 

377.1  85.0 

N/A 

Perfluoro-n-[l,2,3,4-'K^4]butanoic  add 
(13C4-PFBA) 

217.0  —  172 

Perfluoro-n-[  1 ,2-'3C2]hexanoic  add 
(13C2-PFHxA) 

315.1  ^  269.8 

Internal  standards 

Perfluoro-n-[l,2,3,4-’^C2]octanoic  add 
(13C4-PFOA) 

417.0  ^  372.0 

Not  applicable 

Perfluoro-n-[  1,2-'^C2]  decanoic  add 
(13C2-PFDA) 

515.1  ^  469.8 

Sodium  perfluoro-1- 
hexcine[’®02]suIfonate  (1802-PFHxS) 

403.1  ^  83.8 

Sodium  perfluoro-l-[l,2,3,4-*Kr4]octane 
sulfonate  (13C4-PFOS) 

502.9  —  79.9 
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Table  S6.  Maximum,  minimum,  mean  and  median  concentrations  (ng/L)  of  PFASs  at  three  drinking  water  intakes. 
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Figure  SI.  Molecular  structures  of  PFECAs  evaluated  in  this  study 


Figure  S2.  Sampling  sites  in  the  Cape  Fear  River  watershed.  North  Carolina.  The  scale  is  for  the 

Cape  Fear  River  watershed  map. 
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Figure  S3.  PFAS  concentration  distributions  in  the  CFR  watershed  at  three  drinking  water 
intakes.  Concentrations  less  than  quantitation  limits  were  considered  as  zero.  Upper  and  lower 
edges  of  a  box  represent  the  75*  and  25*  percentile,  respectively;  the  middle  line  represents  the 
median;  upper  and  lower  bars  represent  the  90*  and  10*  percentile,  respectively;  and  dots 
represent  outliers  {>90*  or  <10*  percentile). 
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Figure  S4.  Total  PFAS  concentrations  in  the  source  water  and  stream  flow  at  the  three  studied 
DWTPs.  Stream  flow  data  were  acquired  from  US  Geological  Survey  stream  gage  records 
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Figure  S5.  PFAS  adsorption  at  powdered  activated  carbon  doses  of  (a,  b)  30  mg/L,  (c,  d)  60  mg/L 
and  (e,  f)  100  mg/L.  Figures  show  average  PFAS  removal  jjercentages  of  duplicate  tests. 
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Consent  Orders 


•  Chemical  Name:  Azanium,  2,3,3,3-tetrafluoro-  View  Consent  Orders 

2-(  1 , 1 ,2,2,3 ,3 ,3-heptafluoropropoxy)propanoate 

•  Chemical  Identifler:  62037-80-3 

•  Chemical  Category:  Perfluoro  Compounds;  PBT  chemicals; 

What  type  ofTSCA  Section  5(e)  Consent  Order  was  developed  lor  4his  ehemieaPsiibstanee?: 
Risk-based  and  Exposure-based  Consent  Order 

Consent  Order  for:  Azanium,  2,3,3,3-tetrafluoro-2-(l,l,2,2,3,3,3-heptafluoropropoxy)propanoate  , 
62037-80-3 

Effective  Date  of  TSCA  Section  5(e)  Consent  Order:  1/28/2009 

PMN  Number:  P-08-0509 

Has  the  chemical  been  commenced?:  Yes 

Functional  Use:  Polymerization  aid  (generic) 

What  are  the  health  or  environmental  toxicity  concerns?: 

•  Aquatic  and/or  terrestrial  toxicity: 

•  Cancer  effects: 

•  Developmental/reproduction: 

•  Internal  organs  (e.g.,  liver,  blood,  kidney,  etc,)/systemic  toxicity: 

•  Lung  toxicity  (including  lung  overload): 

•  Mutagenicity: 

•  Persistent,  Bioaccumulative,  Toxic  (PBT)  properties: 

What  is  the  health  or  environmental  concern  based  on?: 

•  Analog  data: 

•  PBT  chemicals: 

•  Perfluoro  Compounds: 

•  Chemical  testing: 

•  Physical/chemical  properties: 

Limitations  on  manufacture  (including  import),  processing,  distribution  in  commerce,  use,  or 
disposal  pending  submission  and  evaluation  of  information: 


•  As  an  alternative  to  using  respirators,  maintain  workplaee  airborne  concentrations  of  the  PMN 
substance  at  or  below  a  New  Chemical  Exposure  Limit  (NCEL):  of  0.01  milligrams  per  cubic 
meter  as  an  8-hour  time  weighted  average  (TWA)  verified  by  actual  exposure  monitoring: 

•  Disposal  from  manufacturing,  processing,  and/or  use  that  differ  from:  the  recovery  and  capture 
(destruction)  or  recyle  of  the  PMN  substance  at  an  overall  efficiency  of  99%  from  all  effluent 
streams  and  air  emissions  (point  source  and  fugitive): 

•  Production  volume  greater  than:  the  confidential  aggregate  manufacture  volume  identified  in 
the  consent  order: 

•  fecordkeeping:  for  nil  manufacturers  and  processors: 

Has  EPA  modified  or  revoked  the  Consent  Order  based  on  submission  of  the  listed  testing?: 

•  No: 


Consent  Orders 


•  Chemical  Name:  2,3,3»3"Tetrafluoro-  View  Consent  Orders 

2-(l,l,2,2,3,3,3-heptafluoropropoxy)propanoic  acid 

•  Chemical  Identifier:  13252-13-6 

•  Chemical  Category:  Perfluoro  Compounds;  PBT  chemicals; 

What  type  of^SCA  Section  5(e>  ConsentOrder  was  developed  for  this  chemicahsnbstanee?: 
Risk-based  and  Exposure-based  Consent  Order 

Consent  Order  for:  2,3,3,3-Tetrafluoro-2-(l,l,2,2,3,3,3-heptafluoropropoxy)propanoic  acid  ,  13252- 
13-6 

Effective  Date  of  TSCA  Section  5(e)  Consent  Order:  1/28/2009 

PMN  Number:  P-08-0508 

Has  the  chemical  been  commenced?:  Yes 

Functional  Use:  Intermediate  for  polymerization  aid  (generic) 

What  are  the  health  or  environmental  toxicity  concerns?: 

•  Aquatic  and/or  terrestrial  toxicity: 

•  Cancer  effects: 

•  Developmental/reproduction: 

•  Internal  organs  (e.g.,  liver,  blood,  kidney,  etc.)/systemic  toxicity: 

•  Lung  toxicity  (including  lung  overload): 

•  Mutagenicity: 

•  Persistent,  Bioaccumulative,  Toxic  (PBT)  properties: 

What  is  the  health  or  environmental  concern  based  on?: 

•  Analog  data: 

•  PBT  chemicals: 

•  Perfluoro  Compounds: 

•  Chemical  testing: 

•  Physical/chemical  properties: 

Limitations  on  manufacture  (including  import),  processing,  distribution  in  commerce,  use,  or 
disposal  pending  submission  and  evaluation  of  information: 


•  As  an  alternative  to  using  respirators,  maintain  workplace  airborne  concentrations  of  the  PMN 
substance  at  or  below  a  New  Chemical  Exposure  Limit  (NCEL):  of  0.01  milligrams  per  cubic 
meter  as  an  8-hour  time  weighted  average  (TWA)  verified  by  actual  exposure  monitoring: 

•  Disposal  from  manufacturing,  processing,  and/or  use  that  differ  fi-om:  the  recovery  and  capture 
(destruction)  or  recyle  of  the  PMN  substance  at  an  overall  efficiency  of  99%  from  all  effluent 
streams  and  air  emissions  (point  source  and  fugitive): 

•  Production  volume  greater  than:  the  confidential  aggregate  manufacture  volume  identified  in 
the  consent  order: 

•  Recordkeepingibr  ail  manufacturers  and  processorsr -  - 

Has  EPA  modified  or  revoked  the  Consent  Order  based  on  submission  of  the  listed  testing?: 


•  No: 


North  Carolina  Department  of  Environmental  Quality 

Pat  McCrory 
Governor 


Donald  R.  van  der  Vaart 
Secretary 


October  28,  2015 


Mr.  Michael  Johnson,  PE 
Environmental  Manager 
The  Chemours  Company  FC,  LLC 
22828  NC  Highway  87  W 
Fayetteville,  NC  28306-7332 


Subject:  NPDES  Permit  Modification 

Permit  NC0003573 
Ownership  Change 
Bladen  County 
Class  II  Facility 

Dear  Mr.  Johnson: 

Division  personnel  have  reviewed  and  approved  your  request  for  permit  modification  of  the  subject  permit,  to 
reflect  new  facility  ownership  effective  July  1,  2015.  Accordingly,  we  are  enclosing  modified  pages  to  reflect 
the  new  ownership.  Please  insert  these  modified  pages  into  your  current  permit.  A  complete  review  of  this 
permit  will  be  conducted  with  your  next  permit  renewal  in  2016.  This  permit  modification  is  issued  pursuant 
to  the  requirements  of  North  Carolina  General  Statute  143-215.1  and  the  Memorandum  of  Agreement  between 
North  Carolina  and  the  U.S.  Environmental  Protection  Agency  dated  October  1 5,  2007  (or  as  subsequendy 
amended).  If  you  have  any  questions,  feel  free  to  contact  me  at  919-807-6390  or  via  email  at 
tom.belnick@ncdenr.gov. 

Sincerely, 


S.  Jay  Zimmerman.  P.G. 

Director,  Division  of  Water  Resources 


cc:  NPDES  Files 

Central  Files 

Ecopy: 

EPA  Region  4 

DWR  Fayetteville  Regional  Office/Water  Quality 
DWR  Aquatic  Toxicology 


1601  Mail  Service  Center,  Raleigh,  North  Carolina  27699-1601 
Phone;  919-707-8600  \  Internet:  www.ncdenr  gov 


An  Equal  Opportunity  \  Affirmative  Action  Employer 


DENR/DWQ 

FACT  SHEET  FOR  NPDES  PERMIT  DEVELOPMENT 

NPDES  No.  NC0003573 


Facility  Infotmation  j 

Applicant/Facility  Name: 

E.I.  DuPont  de  Nemours  &  Co  -  DuPont  Fayetteville  Works 

Applicant  Address: 

22828  NC  Hwy  87W,  Fayetteville,  NC  28306-7332 

Facility  Address: 

22828  NC  Hwy  87W,  Fayetteville,  NC  28306-7332 

Permitted  Flow  (MGD): 

2  MGD  —  WWTP  (CHitfall  001  -external)  ' 

Type  of  Waste: 

Industrial 

Facility  Classification: 

III 

Permit  Stams: 

Renewal 

County: 

Bladen 

Miscellaneous 

Receiving  Stream: 

Cape  Fear  River 

Regional  Office; 

Fayetteville 

Stream  Classification: 

C,WS-IV 

USGS  Quad: 

Duart 

303(d)  Listed? 

No 

Permit  Writer 

Sergei  Chemikov 

Basin/ Subbasin: 

03-06-16 

Date: 

08/09/2011 

Drainage  Area  (mi^); 

4790 

-  — - 

Summer  7Q10  (cfs) 

791 

Hr. 

Winter  7Q10  (cfs): 

30Q2  (cfs) 

Wr 

Average  Flow  (cfs): 

5676 

IWC  (%): 

3.3  % 

Lat.  34“  30’ 18”  N  Long.  78°  49’ 47”  W 

Summaty: 

E.I.  DuPont  de  Nemours  &  Co  submitted  a  permit  renewal  application  on  May  2,  2011  for  the  renewal  of  its 
NPDES  penmt.  The  DuPont  FayetteviUe  Works  manufacturing  facihty  mcludes  the  Butacite®  plant,  the  Nafion® 
plant,  the  Teflon®  plant,  and  the  APFO  plant.  A  new  process  was  added  in  2011  to  produce  Polyvinyl  Fluoride 
(PVF)  resins.  The  process  wastewaters  generated  flom  the  new  facility  will  be  treated  in  the  existing  treatment 
plant 

Manufacturing  Facilities: 

Buticite®  Manufacturing 

•  DuPont™  Buticite®  Interlayer  plastic  sheeting  -  This  is  the  final  product  used  in  safety  glass  such  as 
.  -automobile  windshields.  -  _  _ 


Butacite®  is  manufactured  in  large  rolls  and  shipped  out  in  refrigerated  trucks  to  glass  manufacturers. 
The  refrigeration  is  a  requirement  as  butacite  sticks  to  itself  at  temperatures  above  60°F. 

•  Polyvinyl  butyral  (PVB)  resin  -  the  resin  is  shipped  to  other  DuPont  facihties  for  final  processing. 

Wastewaters  generated  at  this  facihty  are  treated  in  the  on-site  wastewater  treatment  plant. 

Nafion®  Manufacturing 

Five  products  are  manufactured  at  the  Nafion®  manufacturing  facility: 

•  DuPont™  Nafion®  membrane  -  a  plastic  film  used  in  the  chloroalkali  industry  and  in 
electrochemical  fuel  cells; 
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•  Nafion®  lesins  —  ultimately  extruded  into  a  finished  film; 

•  Nafion®  solution  -  generated  during  the  production  of  resin; 

•  FLPR  vinyl  ether  monomers  —  shipped  to  other  DuPont  locations  to  produce  various  fluorochemical 
products  such  as  DuPont™  Teflon®. 

•  HFPO  monomers  —  shipped  to  other  DuPont  locations  to  produce  various  fluorochemical  products 
such  as  DuPont™  Teflon®. 

Wastewaters  generated  at  this  facility  are  neutralized  and  treated  in  the  on-site  WWTP. 

PPA  Manufacturing 

The  processing  aids  produced  in  this  units  ate  used  to  produce  fluotopolymets  and  fluorinated  telomers  that  are 
shipped  to  other  DuPont  facilities.  This  facility  was  started  up  in  November  2002. 

Wastewaters  generated  in  this  process  are  collected  and  shipped  off-site  for  disposal. 

Sentry  Glass  Plus®  Manufacturing 

DuPont™  Sentry  Glass  Plus®  -  this  is  an  ionoplast  interlayer  laminate  used  for  laminated  safety  glass  in  side, 
rear,  and  overhead  automobile  windows.  It  is  also  used  in  architectural  applications  desiring  safety  glass. 

This  manufacturing  process  started  in  June  2005.  No  process  wastewaters  are  generated  from  this  process.  Non- 
contact  cooling  water  is  discharged  to  Outfall  002. 

Proposed  PVF-3  Maniifacniring 

This  facility  will  produce  Polivinyl  fluoride  resins  (PVF)  and  is  expected  to  start  production  in  2013.  The 
manufacturing  facility  will  be  located  neat  the  existing  PVF-1  and  PVF-2  manufacturing  processes.  PVF  is  used  in 
DuPont™  Tedlat®  fluoropolymer  film  manufactured  at  other  DuPont  facilities.  Tedlat®  is  used  in  the 
photovoltaic  industry  in  photovoltaic  cells  and  the  aircraft  industry  for  interior  cabin  surfaces,  as  well  as  other 
uses. 

The  PVF-1  facility  began  operation  during  September  2007,  the  PVF-2  facility  began  operation  dutingjune  2010. 
Process  wastewater  generated  from  this  manufacturing  facility  is  treated  in  the  WWTP.  Non-contact  cooling 
water,  condensate  and  stormwater  will  be  discharged  to  Outfall  002. 

Wastewater  Treatment: 

Process  wastewaters  and  stormwater  from  process  areas  are  collected  in  sumps  in  the  respective  manufacturing 
areas  and  conveyed  via  gravity  sewers  to  the  wastewater  treatment  plant.  Sanitary  sewage  is  conveyed  separately  to 
the  WWTP. 

The  treatment  system  discharges  through  Outfall  001  to  the  main  discharge  channel  Non-process  cooling  waters 
and  stormwater  are  conveyed  to  ditches  and  discharged  to  the  main  discharge  channel.  The  combined  flows  are 
discharged  through  Outfall  002  to  the  Cape  Fear  River  below  Lock  and  Dam  #3. 

Effluent  Guidelines: 

DuPont^  Fayettevillo  Works  is  regulated  under  rhe  Organic  Chemicals,  Plastics  and  Synthetic  Fibers  X^ategory,  40 
cm  414  Subpart  D.  These  guidelines  apply  to  products  manufactured  under  SIC  codes  2869  and  2821.  SIC  code 
2869  includes  Nafion®  solution.  Vinyl  Ether  and  HFPO  monomers  manufacturing.  SIC  code  2821  includes 
Teflon®  resin,  polyvinyl  fluoride  resin,  polyvinyl  butyral  resin  and  Nafion®  resin  manufacturing.  Manufacturing 
of  Nafion  membrane,  Butadte®  sheeting  and  Sentry  Glass  plus  are  classified  as  SIC  code  3081  which  is  not 
regulated  by  the  OCPSF  guidelines. 

Regulated  process  flow  for  Outfall  001  is  approximately  0.9  MGD.  This  flow  includes  the  flow  from  PVF 
manufacturing  process. 

EG  limits  -  Subpart  D  -  Thermoplastic  Resins,  414.41 

Limits  are  calculated  by  multiplying  the  allocation  from  the  effluent  guidelines  by  8.34  (conversion  factor)  and  by 
OCPSF  process  flow. 
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Effluent  L 
(concen 

imitations 

tration) 

Effluent  Limitations 
(Mass  limits) 

Domestic  WW 
(mass  limits) 

Prt^osed  limits 
(mass  limits! 

Parameter 

Maximum 

Daily 

(mg/9 

Maximum 

Monthly 

Average 

(mg/1) 

Daily 

Maximum 

ab/day) 

Monthly 

Average 

(Ib/day) 

Daily 

Maximum 

(Ib/day) 

Mondily 

Average 

(Ib/day) 

Daily 

Maximum 

(Ib/day) 

Monthly 

Average 

(Ib/day) 

BOD 

64 

24 

481.7 

180.6 

3 

2 

484.7 

182.6 

TSS 

_ 

130 

40 

978.5 

301.1 

3 

2 

981.5 

303.1 

Process  flow  -  0.9025  MGD. 


Compliance  Summary: 

During  the  review  period  (2007-201 1)  the  facility  did  not  receive  any  Notices  of  Violation. 

Whole  Effluent  Toxicity  -  The  permit  requires  a  quarterly  chronic  test  at  3.3  %.  The  facility  passed  all  the  tests 
during  the  previous  permit  term  (please  see  attached). 

Reasonable  Potential  Analysis  (RPA): 

The  RPA  was  conducted  for  F,  please  see  attached. 

Instream  data  review: 

There  are  monitoring  stations  in  the  Cape  Fear  River  upstream  (B8301000)  and  downstream  (B8302000)  of  the 
discharge.  Data  from  the  monitoring  stations  indicates  no  noticeable  impact  from  the  discharge. 

SUMMARY  OF  PROPOSED  CHANGES: 

•  One  clarifier  was  added  to  the  description  of  the  treatment  facility. 

•  The  permit  limits  have  recalculated  based  on  the  latest  OCPSF  production  information  in  accordance 
with  the  40  CFR  414  Subpart  D. 

•  The  limits  for  Cr,  Cu,  CN,  Pb,  Ni,  and  Zn  were  added  to  the  permit  in  accordance  with  the  40  CFR  414 
Subpart  D. 

•  The  limit  for  F  was  removed  from  the  permit  based  on  the  statistical  analysis  of  the  effluent  data  and  the 
monitoring  was  reduced  to  quarterly.  The  instream  monitoring  for  F  was  removed  from  the  permit. 

PROPOSED  SCHEDULE  FOR  PERMIT  ISSUANCE 

Draft  Permit  to  Public  Notice;  August  3 1 , 201 1 

Permit  Scheduled  to  Issue:  October  24,  201 1 

NPDES  DIVISION  CONTACT 

If  you  have  questions  regarding  any  of  the  above  information  or  on  the  attached  permit,  please  contact  Sergei 
Chemikov  at  (919)  807-6393. 

Changes  in  the  Final  Permit: 

•  Tertiary  filters  were  removed  from  the  description  of  the  wastewater  treatment  facilities. 

•  Classification  of  the  receiving  stream  was  changes  to  Class  C,  WS-LV. 

•  CooErig  tower  blowilowh  was  added  to  the  description  of  waste  streams. 

•  Chronic  toxicity  monitoring  requirement  was  moved  to  the  Outfall  002. 


Fact  Sheet 
NPDES  NC0003573 
Page  3 


Pat  McCrary 
Governor 


North  Carolina  Department  of  Environmental  Quality 

Donald  R.  van  der  Vaart 
Secretary 


October  28, 2015 


Mt.  Michael  Johnson,  PE 
Environmental  Manager 
The  Giemours  Company  FC,  LLC 
22828  NC  Highway  87  W 
Fayetteville,  NC  28306-7332 


Subject;  NPDES  Permit  Modification 
Permit  NC0003573 
Ownership  Change 
Bladen  County 
Class  n  Facility 

Dear  Mr.  Johnson: 


Division  personnel  have  reviewed  and  approved  your  request  for  permit  modification  of  the  subject  permit,  to 
reflect  new  facility  ownership  effective  July  1,  2015.  Accordingly,  we  ate  enclosing  modified  pages  to  reflect 
the  new  ownership.  Please  insert  these  modified  pages  into  your  current  permit.  A  complete  review  of  this 
permit  will  be  conducted  with  your  next  permit  renewal  in  2016.  This  permit  modification  is  issued  pursuant 
to  the  requirements  of  North  Carolina  General  Sutute  143-215.1  and  the  Memorandum  of  Agreement  between 
North  Carolina  and  the  U.S.  Environmental  Protection  Agency  dated  October  15,  2007  (or  as  subsequently 

amended).  If  you  have  any  questions,  feel  free  to  contact  me  at  919-807-6390  or  via  email  at 
tom.belnick@ncdenr.gnv. 


S.  Jay  Zimmerman.  P.G. 

Director,  Division  of  Water  Resources 


cc-  NPDES  Files 
Central  Files 

Ecopy: 

EPA  Region  4 

DWR  Fayetteville  Regional  Office/Water  Quality 
DWR  Aquatic  Toxicology 


1601  Mail  Service  Cerrter,  Raleigh,  North  Carolina  27699-1601 
Phone:  919-707-8600 1  Internet:  www.ncdenr.gov 


An  Equal  OppoituniV  t  AfSrmaeve  AcSon  Emfiloyer 


Permit  NC0003573 


STATE  OF  NORTH  CAROLINA 
DEPARTMENT  OF  ENVIRONMENTAL  QUALITY 
DIVISION  OF  WATER  RESOURCES 

NPDES  PERMIT 

TO  DISCHARGE  WASTEWATER  UNDER  THE 

national  pollutant  discharge  elimination  SYSTRM 


In  compliance  with  the  provisions  of  North  Carolina  General  Statute  143 
and  regulations  promulgated  and  adopted  by  the  North  Carolina 
Commission,  and  the  Federal  Water  Pollution  Control  Act,  as  amended 


-215.1,  other  lawful  standards 
Environmental  Management 


The  Chemours  Company  FC,  LLC 

IS  hereby  authorized  to  discharge  wastewater  and  stormwater  from  a  facility  located  at 


Chemours  Company-  Fayetteville  Works 
22828  NC  Highway  87  W 
Fayetteville 
Bladen  County 


as  th.  Cape  Pear  Rl™-  m  the  Cape  Fear  River  Basin  m  aeeonlanee  «dth 

em^t  limitations,  momtormg  requirements,  and  other  conditions  set  forth  in  Parts  1,  II,  III,  and  IV 


The  permit  modification  shall  become  effective  July  1,  2015. 


This  permit  and  the  authorization  to  discharge  shall  expire  at  midnight  on  October  31,  2016. 


Signed  tins  dsQr  October  28,  2015. 


f  of  Jay  Zimmerman,  P.G. 


Director,  Division  of  Water  Resources 
By  Authority  of  the  Environmental  Management  Commission 


Permit  NC0003573 


SUPPLEMENT  TO  PERMIT  COVER  SHEET 

All  previous  NPDES  Permits  issued  to  this  facility,  whether  for  operation  or  discharge  are  hereby  revoked, 
and  as  of  this  issuance,  any  previously  issued  permit  bearing  this  number  is  no  longer  effective, 
'nierefore,  the  exclusive  authority  to  operate  and  discharge  from  this  facility  arises  under  the  permit 
conditions,  requirements,  terms,  and  provisions  included  herein. 

The  Chemoiirs  Company  FC,  LLC  • 


is  hereby  authorized  to: 


1 .  Continue  to  operate  existing  wastewater  treatment  facilities  consisting  of: 

•  equalization: 

•  neutralization; 

•  aerated  pre-digester  tank; 

•  nutrient  feed  ^stem; 

•  aeration  tank; 

•  three  clarifiers; 

•  effluent  flow  measurement; 

•  DAF  unit; 

•  rotary  filter  for  sludge  thickening; 

•  sludge  piunp; 

•  sludge  filter  press;  and 

•  steam  heated  sludge  dryers. 

2.  Discharge  treated  process  wastewater  fix)m  Butacite®,  Nafion®,  SentryGlas®,  and  PVF 
(polyvinyl  fluoride  resin),  process  stormwater,  sanitary  wastewater,  and  co-neutralized 
regenerate  from  said  treated  facilities  through  internal  outfall  001; 


3.  Discharge  stormwater,  non-contact  cooling  water,  boiler  blowdown  and  condensate, 
cooling  tower  blowdown,  and  treated  wastewater  effluent  from  001,  through  outfall  002 
at  the  location  specified  on  the  attached  map  into  the  Cape  Fear  River,  a  class  C,  WS-IV 
water  in  the  Cape  Feair  River  Basin. 


Permit  NC0003573 


STATE  OF  NORTH  CAROLINA 
DEPARTMENT  OF  ENVIRONMENTAL  QUALITY 
DIVISION  OF  WATER  RESOURCES 

NPDES  PERMIT 

TO  DISCHARGE  WASTEWATER  UNDER  THE 

NATIONAL  POLLUTANT  DISCHARGE  ELIMINATION  SVSTRM 


In  compliance  with  the  provisions  of  North  Carolina  General  Statute  143-215.1,  other  lawful  standards 
^d  regulations  promulgated  and  adopted  by  the  North  Carolina  Environmental  Management 
Commission,  and  the  Federal  Water  Pollution  Control  Act,  as  amended. 


The  Chemours  Company  PC,  LLC 


is  hereby  authorized  to  discharge  wastewater  and  stormwater  from  a  facility  located  at 


Chemours  Company-  Fayetteville  Works 
22828  NC  Highway  87  W 
Fayetteville 
Bladen  County 


to  receiving  waters  designated  as  the  Cape  Fear  River  in  the  Cape  Fear  River  Basin  in  accordance  with 
emuent  limitations,  monitoring  requirements,  and  other  conditions  set  forth  in  Parts  I  II  III  and  IV 


The  permit  modification  shall  become  effective  July  1,  2015. 


This  permit  and  the  authorization  to  discharge  shall  expire  at  midnight  on  October  31,  2016. 


Signed  this  day  October  28,  2015. 


S.  Jay  Zimmerman,  P.G. 

Director,  Division  of  Water  Resources 

By  Authority  of  the  Environmental  Management  Commission 


Permit  NC0003573 


SUPPLEMENT  TO  PERMIT  COVER  SHEET 

All  previous  NPDES  Permits  issued  to  this  facility,  whether  for  operation  or  discharge  are  hereby  revoked, 
and  as  of  this  issuance,  any  previously  issued  permit  bearing  this  number  is  no  longer  effective. 
Therefore,  the  exclusive  authority  to  operate  and  discharge  from  this  facility  arises  under  the  permit 
conditions,  requirements,  terms,  and  provisions  included  herein. 

The  Chemours  Company  FC,  LLC 


is  hereby  authorized  to: 


1 .  Continue  to  operate  existing  wastewater  treatment  facilities  consisting  of: 

•  equalization; 

•  neutralization; 

•  aerated  pre-digester  tank; 

•  nutrient  feed  system; 

•  aeration  tank; 

•  three  clarifiers; 

•  effluent  flow  measurement; 

•  DAF  unit; 

•  rotary  filter  for  sludge  thickening; 

•  sludge  pump; 

•  sludge  filter  press;  and 

•  steam  heated  sludge  dryers. 


2.  Discharge  treated  process  wastewater  from  Butacite®,  Nafion®,  SentryGlas®,  and  PVF 
(polyvinyl  fluoride  resin),  process  stormwater,  sanitary  wastewater,  and  co-neutralized 
regenerate  from  said  treated  facilities  through  internal  outfall  00 1 ; 


Discheirge  stormwater,  non-contact  cooling  water,  boiler  blowdown  and  condensate, 
cooling  tower  blowdown,  and  treated  wastewater  effluent  from  001,  through  outfall  002 
at  the  location  specified  on  the  attached  map  into  the  Cape  Fear  River,  a  class  C,  WS-IV 
water  in  the  Cape  Fear  River  Basin. 


3. 


Permit  NC0003573 


A.  (1)  Effluent  Limitations  and  Monitoring  Requirements 


lasting  through  the  expiration  date,  the  Permittee  is  authorized 
to  discharge  from  Outfidl  001.  Such  discharges  shaU  be  limited  and  monitored  by  the  Permittee  as  specified  bS^ 


PARAMETER 

EFFLUENT  LIMITATIONS 

MONITORING  REQUIREMENTS 

Monthly 

Average 

Daily 

Maximum 

Measurement 

Frequency 

Sample 

Type 

Seunple 

Location 

How  (MGD) 

2.0 

Continuous 

Recording 

Effluent 

BODs,  20»  C 

182.6  Ibs/day 

484.7  Ibs/day 

3/Week 

Composite 

Effluent 

Total  Suspended  Solids 

303.1  Ibs/day 

981.5  Ibs/day 

3/Week 

Composite 

Effluent 

Temperature 

Weekly 

Grab 

Effluent 

Oil  &  Grease 

Monthly 

Grab 

Effluent 

pH 

Between  6.0  and  9.0  Standard  Units 

3/Week 

Grab 

Effluent 

40  CFR  414  Subpart  I 

See  Condition  A.  (2) 

There  shall  be  no  discharge  of  floating  solids  or  visible  foam  in  other  than  trace  amounts. 


A.  (2)  Effluent  Limitations  and  Monitoring  Requirements  -  Subpart  I 

Be^nning  on  the  effective  date  of  this  permit  and  lasting  through  the  expiration  date,  the  Permittee 
with  the  limitations  and  monitoring  frequencies  established  below  at  outfall  001: _ 


shall  comply 


PARAMETER 


EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


Permit  NC0003573 


Monthly 

Average^ 

Daily 

Maximum  1 

HuSSHI 

S^ple 

Location 

Acenaphthene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Acenaphthylene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Acrylonitrile 

0.723 

1.821 

See  Note  2 

Grab 

Effluent 

Anthracene 

0.166 

12.8  ug/L 

See  Note  2 

Grab 

Effluent 

Benzene 

0.278 

1.024 

See  Note  2 

Grab 

Effluent 

Ben2o(a)anthracene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

3,4-Ben2ofluoranthene 

0.173 

0.459 

See  Note  2 

Grab 

Effluent 

Benzo(k)fluoranthene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Ben2o(a)pyrene 

0.173 

0.459 

See  Note  2 

Grab 

Effluent 

Bis(2-ethylhexyl)  phthalate 

0.775 

2.100 

See  Note  2 

Grab 

Effluent 

Carbon  Tetrachloride 

0.135 

0.286 

See  Note  2 

Grab 

Effluent 

Chlorobenzene 

0.113 

0.211 

See  Note  2 

Grab 

Effluent 

Chloroethane 

0.783 

2.017 

See  Note  2 

Grab 

Effluent 

Chloroform 

0.158 

0.346 

See  Note  2 

Grab 

Effluent 

2-Chlorophenol 

0.233 

0.738 

See  Note  2 

Grab 

Effluent 

Chrysene 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

Di-n-butyl  phthalate 

0.203 

0.429 

See  Note  2 

Grab 

Effluent 

1 ,2-Dichlorobenzene 

0.580 

1.227 

See  Note  2 

Grab 

Effluent 

1 ,3-Dichlorobenzene 

0.233 

0.331 

See  Note  2 

Grab 

Effluent 

1 ,4-Dichlorobenzene 

0.113 

0.211 

See  Note  2 

Grab 

Effluent 

1 , 1  -Dichloroethane 

0.166 

0.444 

See  Note  2 

Grab 

Effluent 

1 ,2-Dichloroe  thane 

0.512 

1.588 

See  Note  2 

Grab 

Effluent 

1 ,1  -Dichloroethylene 

0.120 

0.188 

See  Note  2 

Grab 

Effluent 

1 ,2-trans-Dichloroethylene 

0.158 

0.406 

See  Note  2 

Grab 

Effluent 

2,4-Dichlorophenol 

0.294 

0.843 

See  Note  2 

Grab 

Effluent 

1 ,2-Dichloropropane 

1.152 

1.731 

See  Note  2 

Grab 

Effluent 

1 ,3-Dichloropropylene 

0.218 

0.331 

See  Note  2 

Grab 

Effluent 

Diethyl  phthalate 

0.610 

1.528 

See  Note  2 

Grab 

Effluent 

2,4-Dimethylphenol 

0.135 

0.271 

See  Note  2 

Grab 

Effluent 

Dimethyl  phthalate 

0.143 

0.354 

See  Note  2 

Grab 

Effluent 

4,6-Dinitro-o-cresol 

0.587 

2.085 

See  Note  2 

Grab 

2,4-Dinitrophenol 

0.534 

0.926 

See  Note  2 

Grab 

Effluent 

2,4-Dinitrotoluene 

0.851 

2.145 

See  Note  2 

Grab 

Effluent 

2,6-Dinitrotoluene 

1.919 

12.3  ug/L 

See  Note  2 

Grab 

Effluent 

Ethylbenzene 

0.241 

0.813 

See  Note  2 

Grab 

Effluent 

A.  (2)  E^pfluent  Limitations  and  Monitoring  Requirements  -  Subpart  I  (Contunued) 

Beginning  on  the  effective  date  of  this  permit  and  lasting  through  the  expiration  date,  the  Permittee  shall  comply 
with  the  limitations  and  monitoring  frequencies  established  below  at  outfall  001: 


PARAMETER 


EFFLUENT  LIMITATIONS 


MONITORING  REQUIREMENTS 


Fluoranthene 


Fluorene 


Hexachlorobenzene 


Hexachlorobutadiene 


Hexachloroethane 


Methyl  Chloride 


Methylene  Chloride 


Naphthalene 


Nitrobenzene 


2-Nitrophenol 


4-Nitrophenol 


Phenanthrene 


Phenol 


Pyrene 


Tetrachloroethylene 


Toluene 


1 ,2,4-Ttichloroben2ene 


1 , 1 ,  TTiichloroethane 


1 , 1 ,2-T richlotoethane 


T richloroethylene 


Vinyl  Chloride 


Total  Chromium 


Total  Copper 


Total  Cyanide 


Total  Lead 


Total  Nickel 


,  Total  Zinc  _ 

Notes: 


Monthly 

Average* 


Permit  NC0003573 


19.645 


Annually 


Annually 


Effluent 


1 .  All  units  are  lbs/ day  unless  otherwise  noted 

n»de  by  the  Pe™ittee  in 

A.  (3)  Effluent  Limitations  and  Monitoring  Requirements 

»..h«  OOd,  such  dischat^es’hK 


Permit  NC0003573 


PARAMETER 

EFFLUENT  LIMITATIONS 

MONITORING  REQUIREMENTS 

Monthly 

Average 

Daily 

Maximum 

UMlISii 

Sample 

Locationi 

Flow  (MGD) 

Continuous 

Recording 

Effluent  or 
Influent 

Temperature,  °C 

See  Note  2 

Daily^ 

Grab 

Effluent, 

Upstream, 

Downstream 

BODs,  20“C 

Quarterly 

Composite 

Effluent 

GOD 

Quarterly 

Composite 

Effluent 

Fluoride  (ug/L) 

Quarterly 

Grab 

Effluent 

Dissolved  Oxygen 

Weekly 

Grab 

Upstream, 

Downstream 

PFOA't 

Monthly 

Grab 

Effluent 

Total  Phosphorus 

Monthly 

Composite 

Effluent 

Total  Nitrogen 
(NO2+NO3+TKN) 

Monthly 

Composite 

Effluent 

Conductivity 

Weekly 

Grab 

Upstream, 

Downstream 

Chronic  Toxicity 

See  Note  5 

Quarterly 

Composite 

Effluent 

pH 

Between  6.0  and  9.0  Standard  Units 

3/Week 

Grab 

Effluent 

Notes; 

1 .  Upstream  shall  be  at  the  Permittee's  river  pump  station;  downstream  shall  be  at  the  boat  ramp  approximately 
4500  feet  downstream  at  Prospect  Hall  Landing. 

As  a  participant  in  the  Middle  Cape  Fear  River  Basin  Association,  the  instream  monitoring  requirements  as 
stated  above  are  waived.  Should  your  membership  in  the  agreement  be  terminated,  you  shall  notify  the  Division 
immediately  and  the  instream  monitoring  requirements  specified  in  your  permit  shall  be  reinstated. 

2.  The  temperature  of  the  effluent  shall  be  such  as  not  to  cause  an  increase  in  the  temperature  of  the  receiving 
stream  of  more  than  2.8'’C  and  in  no  case  cause  the  ambient  water  temperature  to  exceed  32'’C. 

3.  Daily  shall  be  defined  as  every  day  except  Saturdays,  Sundays,  and  legal  holidays.  Instream  temperature 
sampling  shall  be  conducted  weekly. 

4.  PFOA  (Perfluorooctanoic  acid)  -  The  Cape  Fear  River  water  intake  may  be  sampled  for  PFOA  on  a  monthly  basis 
and  reported  as  an  upstream  parameter  in  DWQ  Form  -  MR-3. 

5.  Chronic  Toxicity  (Ceriodaphnia)  P/F  @  3.3%  February,  May,  August,  November;  see  condition  A.  (4)  of  this 
permit.  The  compliance  monitoring  point  for  chronic  toxicity  shall  be  downstream  of  the  confluence  of  outfall 
001  and  002. 


There  shall  be  no  discharge  of  floahng  solids  or  visible  foam  in  other  than  trace  amounts. 


A.  (4)  CHRONIC  TOXICITY  PERMIT  LIMIT  (QUARTERLY)  -  OUTFALL  002 

The  effluent  discharge  shall  at  no  time  exhibit  observable  inhibition  of  reproduction  or  significant  mortality  to 
Ceriodaphnia  dubia  at  an  effluent  concentration  of  3.3%. 


Permit  NC0003573 

If  the  test  procedure  performed  as  the  first  test  of  any  single  quarter  results  in  a  faiinrp  nr  rhv  k-i  ru 


The  chronic  value  for  multiple  concentration  tests  wiU  be  determined  using  the  geometric  mean  of  the  hiahect 

SLl.  «»“  "  Tronic 

foUovIdng  aSress:  ^WQ  Form  AT-3  (original)  is  to  sent  to  the 


Attention:  Environmental  Sciences  Section 

North  Carolina  Division  of  Water  Quality 

1621  Mail  Service  Center 

Raleigh,  North  Carolina  27699-1621 


Completed  Aquatic  Toxicity  Test  Forms  shall  be  filed  with  the  Environmental 
alter  the  end  of  the  reporting  period  for  which  the  report  is  made. 


Sciences  Section 


no  later  than  30  days 


dSfSJon  ““  if for 


Should  there  be  no  discharge  of  flow  from  the  facility  during  a  month  in  which  toxicity  monitoring  is  reouired  the 
n^  oemft  infonmtion  located  at  the  top  of  the  aquatic  toxicity  (AT)  tZt  form  indicting  the  faciSy 

c^mentT^H  ’  P‘P®  ^^o^nty,  and  the  month/year  of  the  report  with  the  notation  of  «No  Flow”  in  the 

abTvT  submitted  to  the  Environmental  Sciences  SecUon  at  the  address  cited 


Should  the  permittee  faU  to  monitor  during  a  month  in  which  toxicity  monitoring  is  required 
required  during  the  foUowing  month.  ^  rcquirea, 


monitoring  will  be 


froin  this  monito^g  requirement  or  tests  performed  by  the  North  Carolina  Division  of  Water 


NOTE:  Failure  ^o^chieve  tesf  conditions  as  specified  in 
survival,  minimum  control  organism  reproduction,  and 
invalid  test  and  will  require  immediate  follow-up  testing 
following  the  month  of  the  initial  monitoring. 


the  cited  document;  such  as  minimum  controf  organism 
appropriate  environmental  controls,  shall  constitute  an 
to  be  completed  no  later  than  the  last  day  of  the  month 


A.  (5)  Re-opener  Condition 


Permit  NC0003573 


A.  (6)  BlOCIDB  CONDITION 

The  permittee  shall  not  use  any  biocide  except  those  approved  in  conjunction  with  the  permit  application.  The 
permittee  shall  notify  the  Director  in  writing  not  later  than  ninety  (90)  days  prior  to  instituting  use  of  any  additional 
biocide  used  in  cooling  ^sterns  which  may  be  toxic  to  aquatic  life  other  than  those  previously  reported  to  the 
Division  of  Water  Quality.  Such  notification  shall  include  completion  of  Biocide  Worksheet  Form  101  and  a  map 
locating  the  discharge  point  and  receiving  stream. 


P^rfluoroalkyl  ether  carboxylic 
5:  Occurrence  in  the  Cape  Fear 


\:~^j 


Wilmington,  April  19,  2017 


PGrfluor<t>alkyl  acids  are  organic 

compoujids  in  which  all  C-H  bonds  are 
replaced  with  C-F  bonds. 


Long-chain  PFASs  have 
long  half-lives  in  humans 


-  I  /-iy  days  in  mice 

-  4  hours  in  female  rats 


To  protect  the  public  from  adverse  health 
effects,  health  based  guidelines  have  been 
established 


Are  PFASs  a  concern  in  US 

drinking  water? 
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PerfluorooctaneSulfonic  acid  (PFOS)  40  < - 

'  I  '  ... 

Samples  collected  from  January  2013  -  December  201 
Public  Water  Systems  (PWSs)  serving  >10,000  people 


it  first  glance,  UCMR3  data  suggest 
low  PFAS  detection  frequency 
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Some  drinking  water  samples  had  PFOA+PFOS  levels  well  above  the  HAL 


UCMR3  Data  for  North  Carolina:  PFAS  detection 

frequency  higher  than  for  entire  US 
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1 ,320  samples  from  151  PWSs  in  NC 

PFAS  detects:  43  samples  (3.3%)  from  20  PWSs  (13.2%) 

Of  samples  with  PFAS  detects:  79%  derived  from  surface  water 


Elevated  PFAS  levels  affect  a 
sizeable  number  of  US  residents 
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Two  series  of  PFECAs  were  recently 
discovered  in  the  Cape  Fear  River 


Cape  Fear  River  Basin 


Cape  Fear  river  basin 


Sampling  Protocol 
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Storage  at  room  temperature 

Analysis  within  7  days  of  sample  collection 


PFAS  Analytical  Method 
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PFAS  Occurrence  in  the  CFR  Watershed 
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No  measurable  PFAS  removal  by 
conventional  and  advanced  treatment 


No  measurable  PFAS  removal  by 
conventional  and  advanced  treatment 


PFAS  Occurrence  in  the  CFR  Watershed 
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Recently  discovered  perfluoroalkyl  ether  carboxylic 
acids  occur  at  substantially  higher  concentrations 

than  traditional  PFASs  and  GenX 


< 

Q 

O 

u. 


0. 


< 

O 

CO 

O 

LL 

0. 


I 

CM 

O 

LL 

CL 


< 

CD 

O 


LL 


0- 


o 


LL. 


0. 


m 

OL 

o 

CL 

LL 

CL 


(/) 

I 

(D 


oe5 

CO 

LU 

<o 

o 

CNJ 


(D 

•»-> 

0 

c 

CO 


PFCAs  and  PFSAs:  Spiked  at  1000  ng/L 


Adsorbability  of  PFASs  varies  greatly.  The  PFECAs 
that  were  present  at  the  highest  concentrations 


PFAS  adsorbability: 
PFSA>PFCA>PFECA 
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Urban  Water  Cycle 


dentify  residence  times/water  ages  at  suitable  sampling  points 
o  trace  a  parcel  of  water  through  the  water/wastewater  system 


Objective  2:  Determine  fate  of  1 ,4-dioxane  and  PFASs  during 
aquifer  storage  and  recovery  (ASR) 

Sample  monthly  for  one  ASR  cycle  (ASR  and  monitoring  wells 
•  Recharae 
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Measure  1 ,4-dioxane  and  PFAS  concentrations  in  aqueous  an 
solid  phases  of  biosolids.  Determine  partition  coefficients. 


Target  Audiences  for  Results 
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WC  STATE  UNIVERSITY 


CFPUA  GenX  Research  Timeline 
6/15/17 


May  30,  2014:  Mike  Richardson  received  a  request  from  Dr.  Knappe  for  Sweeney,  Brunswick,  and 

Pender  to  do  a  assessment  for  the  removal  of  1,4  dioxane  and  perfluorinated  compounds  and  a  request 
for  the  other  utility's  contact  info. 

June- August,  2014:  Emails  between  Tiffany  Hawley,  Mike  Richardson,  and  Dr.  Knappe  and 
coordinating  meetings  and  a  sampling  event  for  Mid-August. 

August  18, 2014:  Samples  taken  at  Sweeney  Water  Treatment  Plant  for  1,4-dioxane  and  polyfluorinated 
ether.  I/O  [ 

October  13,  2014:  Email  to  Mike  Richardson  proposing  intent  to  write  a  proposal  to  NSF  'GOALIE' 

program  to  study  the  occurrence  of  fluorochemicals  in  the  Cape  Fear  River  and  to  assess/develop 
treatment  options. 

August  26,  2015:  Jim  Flechtner  receives  email  from  Mike  Richardson  with  an  NSF  proposal  to  sign. 

August  26,  2015:  Jim  Flechtner  signs  an  intellectual  property  agreement  with  NSF  and  NC  State 
University  related  to  a  GOALIE  project  to  be  carried  out  by  CFPUA  and  NC  State  University  under  a 
GOALIE  Funding  agreement. 

May  3, 2016:  Mike  Richardson  receives  an  email  from  Dr.  Knappe  sharing  the  beginnings  of  the  paper 
which  was  shared  with  Ben  Kearns  by  Mike  Richardson. 

September  18, 2016:  "Manuscript  for  Review"  sent  to  Mike  Richardson  and  Ben  Kearns.  The  manuscript 

was  written  by  Dr.  Knappe's  research  group  and  EPA  colleagues  for  submission  to  Environmental  Science 
and  Technology  Letters. 


September  25, 2016:  Ben  Kearns  replies  to  Dr.  Knappe  with  no  comments  on  the  manuscript.  Ben 
Kearns  and  Mike  Richardson  are  added  as  co-authors  on  the  submission. 

November  8, 2016:  Due  to  hits  on  some  of  the  UCMR  3  sampling  for  PFOAs  it  was  decided  to  run 
annual  analysis  for  PFOAs.  The  first  was  run  on  11/8. 


November  10,  2016:  The  article  is  published  in  Environmental  Science  and  Technology  Letters. 

November"!^  2016;  Email  by  Dr.  Mallin  to  various  CFRP  people  Polera,  Madison  Elise 
<poleram@uncw.edu>;  Beth  Eckert  <Beth.Eckert@cfpua.org>;  Cahoon,  Larry  <cahoon@uncw.edu>; 
chad.ham@faypwc.com;  Deaton.  Ann?  <apne.df aton@ncdenr.gov>;  diana_rashash@ncsu.edu;  Fitz 
Rhode  <fritz.rohde@noaa.gov>;\kemp@cfrw.usj^j(ristina.fischer@ncagr.gov:  Mike  Giles 
<mikeg@nccoast.org>;  Mike_WiCker@fws.gov;  nora.deamer@ncdenr.gov;  pam.ellis@cfpua.org; 
Janine.harris@noaa.gov;  Jennifer  Alford  <jennifer.b.alford@gmail.com>;  slharden@usgs.gov;  Saul, 
Bradley  <saulb@live.unc.edu>;  Vander  Borgh,  Mark  <mark.vanderborgh@ncdenr.gov>;  Prescott,  James 
Carlyle  <Jcp3677@uncw.edu>.  Email  only  said  "Folks  -  recent  CFR  paper  from  NCSU"  and  attached 


paper. 


01^ 


End  of  2016  -  Beginning  of  2017:  Ben  Kearns  had  various  conversations  with  Detleff  Knappe  regarding 
GenX,  the  article,  and  what  are  next  steps. 

March  6,  2017;  Dr.  Knappe  and  Ben  Kearns  discussed  the  Perfluorinated  chemicals  in  the  river  and  its 
fate  through  Sweeney  and  some  potential  additional  research  on  the  PFOAs  and  GENx  with  additional 
samples. 

March  7,  2017:  Ben  Kearns  sent  a  copy  of  the  article  to  Beth  Eckert  and  other  CFPUA  staff  for  review 
and  discussion  as  background  for  evaluating  participation  in  the  next  phase. 

March  8,  2018:  Beth  Eckert  gave  a  copy  of  the  article  to  Frank  Styers  for  review.  Beth  went  to  give  Mike 
McGill  a  copy  and  he  stated  he  had  already  gotten  a  copy  from  Ben.  Beth  and  Frank  discussed  the  paper 
and  determined  we  needed  to  meet  with  Jim  Flechtner.  Frank  gave  Jim  a  copy  of  the  paper. 

March  20,  2017:  Beth,  Frank,  Carel,  and  Jim  met  and  talked  about  the  article  and  the  request  for 
additional  research.  Determined  that  we  needed  more  information  and  that  Dr.  Knappe  needed  to 
provide  a  scope  and  request  for  us  to  review  next  steps.  Need  to  address  each  research  opportunity 
and  its  findings  on  a  case  by  case  basis.  Frank  made  the  request  of  Ben  to  coordinate  this  request. 

:  Meeting  with  Frank  Styers,  Beth  Eckert,  Ben  Kearns,  and  John  Malone  to  discuss  Dr. 

Knappe's  desire  for  more  research,  pros,  cons  and  what  we  need  for  him  to  provide  to  improve  our 
understanding  of  the  previous  paper  and  next  steps. 

April  13, 2017:  Ben  Kearns  sent  information  informing  everyone  that  attends  the  Water  Team  Meeting 
(Jim  Flechtner  <jim.flechtner@cfpua.org>;  Frank  Styers  <Frank.Styers(S)cfpua.org>;  Carel  Vandermeyden 
<Carel.Vandermeyden@cfpua.org>;  Jim  Tayson  <Jim.Tayson@cfpua.org>;  Elizabeth  Severt 
<Elizabeth.Severt@cfpua.org>;  William  Roy  <William.Roy(S)cfpua.org>;  Craig  Wilson 
<Craig.Wilson@cfpua.org>;  Allyson  Ridout  <Allyson.Ridout@cfpua.org>;  Overby,  Tommy  D 
<tommy.overby@ncdenr.gov>;  'heidi.cox@ncdenr.gov’;  Steve  Mongeau  <steve.mongeau@cfpua.org>; 
Gary  McSmith  <Gary.Mcsmith@cfpua.org>;  Mike  McGill  <Mike.McGill@cfpua.org>;  Justin  Maurice 
<Justin.Maurice@cfpua.org>;  Eric  Hatcher  <eric.hatcher@cfpua.org>;  Beth  Eckert 
<Beth.Eckert@cfpua.org>;  Rebecca  Cramer  <Rebecca.Cramer@cfpua.org>;  Maggie  Butler 
<Maggie.Butler@cfpua.org>;  Phil  Brower  <Phil.Brower@cfpua.org>)  that  he  had  coordinated  with  Dr. 
Knappe  to  come  to  our  Water  Team  meeting  on  April  19,  2017  to  do  a  presentation  on  PFOAs  and  GenX 
and  the  methodology  of  how  the  data  was  analyzed  and  what  the  next  steps  are  for  research  and 
potential  regulation. 

April  19, 2017:  Dr.  Knappe  came  to  Sweeney  to  attend  our  water  team  meeting  and  did  a  presentation 
oh  PFOAs,  PFOS,  and  GenX  and  the  previous  research.  He  discussed  his  methodologies  and  the 
collaboration  with  peers  and  EPA.  He  also  outlined  what  he  would  like  to  do  for  his  next  project  to 
further  investigate  GENX  and  its  fate  and  look  for  potential  treatment  technologies  and  to  use  the 
research  to  talk  to  the  State  of  NC  to  get  it  regulated  and  out  of  the  river.  Attendees  at  this  meeting 
included  various  areas  of  CFPUA,  Dr.  Knappe  and  Heidi  Cox  of  NCDEQ-  PWS.  Heidi  noted  that  she 
would  pass  along  the  info  to  her  counterparts  at  the  state. 

April  20,  2017:  Dr.  Knappe  provided  a  copy  of  the  presentation  from  the  meeting  to  CFPUA  staff  for 


review. 


Mid  April:  Staff  looked  up  research  on  GenX  and  PFOAs  and  its  human  health  effects.  Everything  that 
was  identified,  stopped  short  of  true  answers,  most  said  its  less  harmful  that  the  predecessor  PFOAs, 
while  another  stated  the  opposite,  and  most  all  said  more  information  and  study  is  needed  to  determine 
what  if  any  health  effects  are  associated  with  the  product. 

April  24, 2017:  Jill  Deaney  forwarded  an  Abstract  to  Beth  Eckert  comparing  the  potency  of  vivo  PFAS 
alternatives  and  their  predecessors. 

April  27,  2017:  Beth  Eckert  contacted  Jim  Gregson  at  NCDEQ  to  find  out  if  Chemours  was  regulated 
from  their  office  and  what  he  knew  about  the  company  and  their  discharge.  He  sent  us  a  copy  of  their 
NPDES  permit,  cover  letter,  change  of  ownership,  and  fact  sheet. 

May  2, 2017:  Discussed  with  Linda  Culpepper  while  at  the  ESI  partnership  meeting  the  process  we 
would  go  through  to  get  the  state's  assistance  to  further  investigate  and  regulate,  if  necessary,  the 
discharge  of  a  new  chemical  GenX  that  is  discharged  by  Chemours  upstream  of  our  discharge.  Discussed 
the  Dr.  Knappe  research  and  the  fate  at  the  end  of  treatment  and  our  concerns.  She  gave  a  brief 
overview  of  the  process  and  gave  me  the  name  of  someone  in  Fayetteville  regional  office  named  Trevor 
and  to  let  her  know  if  she  can  help. 

Mid  May  2017:  Had  more  discussions  with  Jim  Gregson  and  he  asked  if  there  was  anything  he  could  do 
to  assist.  I  told  him  we  were  trying  to  figure  out  what  we  had,  what  impacts  were  there  or  not,  and 
what  our  next  steps  were.  That  we  would  likely  be  sending  a  formal  request  for  assistance.  He  said  if  he 
can  help  to  let  him  know.  At  the  request  of  Jim  Flechtner,  Frank  Styers  and  Beth  Eckert  drafted  a  letter 
for  his  signature,  and  the  Boards  approval,  requesting  assistance  in  evaluating  and  regulating,  if 
necessary,  the  discharge  to  the  river.  Ben  Kearns  forwarded  additional  research  information  on  Genx 
and  its  toxicity  information.  Dr.  Knappe  notified  Ben  Kearns  that  he  had  been  contacted  by  Star  News 
about  the  research.  Mr.  Styers  contacted  Dr.  Knappe  on  multiple  occasions  to  further  discuss  and 
understand  the  report  and  GenXs  its  potential  impacts. 

June  1,  2017:  Star  News  Contacted  CFPUA  regarding  the  Dr.  Knappe  report  and  Frank  Styers  discussed 
the  report  with  Mr.  Haggerty  and  provided  him  answers  to  his  questions  on  the  next  day. 

June  2,  2017:  Beth  Eckert  spoke  to  Dr.  Knappe  about  the  research,  next  steps,  who  he  had  spoken  with 
at  the  State,  what  he  knew  about  Chemours  and  the  process.  He  stated  that  he  had  contacted 
Chemours  and  he  had  contacted  NCDEQ.  He  stated  that  based  on  his  research  in  to  their  permit 
renewal  application  that  the  waste  from  the  GenX  process  is  listed  as  being  hauled  away  and  was 
wondering  why  it  was  still  in  the  water  if  that  is  the  case.  He  stated  that  we  just  needed  to  meet  with 
Chemours  and  make  them  stop  discharging  the  GenX  like  what  had  happened  with  the  1,4-Dioxane 
issue  a  few  years  back.  I  relayed  to  him  that  we  do  not  regulate  Chemours  and  we  had  to  go  through 
the  state  and  that  we  had  drafted  a  letter  requesting  the  state's  assistance.  He  said  if  he  can  help  to  let 
him  know  and  that  he  was  going  to  be  meeting  with  Chemours  permit  writer  as  well. 

June  5,  2017:  Staff  met  to  discuss  questions,  letters,  response,  and  board  notification. 

June  7,  2017:  Jim  Flechtner  briefed  the  Executive  Committee  and  received  approval  to  send  previously 
drafted  letter  to  NCDEQ.  Staff  sent  the  NCDEQ  letter  via  e-mail  and  postal  service  to  NCDEQ.  StarNews 
Article  was  published  online. 


June  8,  2017;  Star  News  article  published  in  newspaper.  Staff  and  in  house  Legal  Counsel  had  multiple 
meetings  regarding  CFPUA  response,  press  release,  and  FAQs  for  staff  responses  when  fielding  calls.  Mr. 
Flechtner  spoke  to  Sheila  Holman,  Assistant  Secretary  of  NCDEQ,  to  follow  up  on  the  letter  and  discuss 
their  response  and  a  time  frame.  Ms.  Eckert  contacted  Mr.  Gregson  and  asked  if  he  had  access  to  the 
Chemours  renewal  packet  and  what  information  NCDEQ  had  when  they  were  evaluating  the  permit. 

Mr.  Gregson  sent  back  a  link  to  the  Chemours  application  that  is  on  the  states  site  and  a  study  by  Dr. 
Beekman  that  indicated  the  GenX  is  less  harmful  that  its  predecessor  and  stated  Sergei  was  the  permit 
writer  from  2011  and  that  he  may  know  more.  Ms.  Eckert  spoke  to  Julie  Gryzb,  NCDEQ  Complex 
Permitting  Supervisor,  regarding  the  permit  renewal  status  of  Chemours.  She  stated  they  were  aware  of 
the  GenX  issue  we  were  facing  and  a  permit  writer  had  been  assigned,  but  it  would  take  probably  a 
month  or  two  for  the  person  to  start  the  permit.  She  stated  it  would  probably  take  that  time  to  more 
fully  understand  the  issues  and  their  potential  impacts.  Ms.  Eckert  asked  what  we  needed  to  do  to 
speed  up  the  process  and  she  stated  that  they  needed  the  time  to  more  fully  understand  it.  Mr. 
Flechtner  hired  a  communications  person  to  draft  an  OP  Ed  and  to  get  it  placed  in  Star  news  on  CFPUAs 
position. 

June  9,  2017:  Staff  had  multiple  meetings  to  further  discuss  communications,  both  internal  and  external 
and  messaging.  Mr.  Flechtner  and  the  Chairman  began  collaborating  with  the  City  and  County  on  a  joint 
response  entailing  NCDEQ,  EPA,  Department  of  Health,  Political  Representatives  and  Chemours.  They 
also  attended  a  conference  call  with  Chemours  and  the  County  representatives.  Reviewed  and 
commented  on  the  op  ed  and  drafted  a  press  release  on  CFPUAs  position  and  actions  about  the  study 
and  GenX.  Mr.  Flechtner  hired  Brooks  Pierce  as  an  environmental  legal  consultant  to  research  our 
options  and  to  write  a  resolution  for  the  board.  Staff  discussed  options  with  the  counsel. 

Weekend:  Continued  to  field  calls  for  the  public  and  the  op  ed  was  published  in  Sundays  Star  News. 

June  10,  2017:  Made  multiple  attempts  to  contact  Detleff  Knappe  with  clarification  questions  on  the 
report.  CFPUA  Staff,  Board  members.  County  Staff  (County  Manager,  Department  of  Public  Health,  and 
PIO),  and  County  Commissioners  met  to  further  discuss  the  Genx,  what  we  know,  what  we  don't  and 
next  steps.  Established  timeline  and  logistics  of  meeting  to  occur  on  Thursday  here  in  Wilmington  with 
Chemours,  NCDEQ,  County,  CFPUA  and  City  representatives.  Spoke  to  counsel  who  asked  for 
clarification  on  some  of  the  questions  about  the  published  report.  At  time  of  finalizing  this  timeline, 
staff  had  received  no  response  from  Dr.  Knappe  to  clarify  this  information.  Mr.  Flechtner,  in  house 
counsel,  and  Board  Chairman  interviewed  Crisis  Communication  entities.  Notified  by  NCDEQ  of  the 
results  of  their  conference  call  with  Chemours  at  the  end  of  the  day.  NCDEQ  will  be  collecting  samples 
over  the  next  3  weeks  at  the  river  and  affected  entities  finished  water  locations.  These  samples  will  be 
sent  to  a  lab  in  Colorado.  They  will  be  coordinated  and  collected  by  NCDEQ  but  paid  for  by  Chemours. 

Completed  timeline  as  of  EOD  6/10/17.  Updated  6/15/17. 


Jill  Deaney 


From: 

Sent: 

To: 

Subject: 


Jill  Deaney 

Monday,  June  12,  2017  5:28  PM 
Beth  Eckert 

FW:  Perfluorinated  chemicals  in  the  Cape  Fear  River 


From:  Jill  Deaney 

Sent:  Monday,  March  06,  2017  10:05  AM 
To:  Ben  Kearns  <ben.kearns@cfpua.org> 

Cc:  Jill  Deaney  <jill.deaney@cfpua.org>;  Allyson  Ridout  <allyson.ridout(5)cfpua.org>;  Adam.Poore@cfpua.org 
Subject:  RE:  Perfluorinated  chemicals  in  the  Cape  Fear  River 

Ben, 

Below  is  a  summary  of  our  detects  for  the  Perfluorinated  compounds  which  were  analyzed  using  EPA  method  537. 
The  first  four  samples  were  included  in  our  UCMR3  monitoring. 

Based  on  our  results,  in  October  2016  we  decided  to  begin  special  sampling  on  the  Post  CW  with  the  first  sample 
scheduled  for  November  2016  and  then  annually  in  September  which  was  the  month  the  results  were  the  highest. 

We  have  not  tested  our  raw  water  to  see  if  we  have  any  removal  so  we  could  add  the  raw  site  to  our  annual  sample. 


Sample 

date 

Sample 

location 

Perfluoroheptanoic  Acid 
(PFHpA){Mg/L) 

Perfluorooctanoic  acid 
(PFOA)  (pg/L) 

12/5/2013 

Post  CW 

0.014 

ND 

3/11/2014 

Post  CW 

ND 

ND 

6/9/2014 

Post  CW 

0.012 

ND 

9/8/2014 

Post  CW 

0.027 

ND 

11/8/2016 

Post  CW 

0.013 

0.013 

Next  test  scheduled  for  Post  CW  for  September  2017. 
Jill 


— Original  Message — 

From:  Ben  Kearns 

Sent:  Monday,  March  06,  2017  9:20  AM 
To:  Jill  Deaney  <Jill.Deanev@cfpua.ore> 

Subject:  RE:  Perfluorinated  chemicals  in  the  Cape  Fear  River 

No  worries. 

I  wanted  to  simply  make  the  opportunity  available  to  you  if  you  had  questions  you  would  like  to  ask  Dr.  Knappe.  If  you 
have  any  questions  feel  free  to  forward  them  to  me  and  I  will  be  sure  and  ask  him.  I  thought  that  between  the  two  of  us 
we  could  make  it  a  very  productive  and  insightful  conversation  regarding  these  contaminants  of  emerging  concern. 
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I  received  your  voice  mail. 


The  only  sample  we  have  of  CFPUA  finished  water  is  from  August 
18,  2014.  GenX  was  474  ng/L. 

We  have  raw  water  samples  for  the  following  dates.  These  were 
composited  daily  samples. 


GenX 

Date 

(ng/L) 

6/14/13 

55.1 

6/15/13 

69.45 

6/16/13 

98.6 

6/17/13 

127.5 

6/18/13 

178 

7/3/13 

334 

7/4/13 

210.5 

7/5/13 

127 

7/6/13 

127 

7/7/13 

132.5 

7/8/13 

147 

7/10/13 

193.5 

7/11/13 

272 

7/12/13 

326 

7/13/13 

303 

7/14/13 

241.5 

7/15/13^ 

ia7  t;. 

^^5/13 

4560' 

9/26/13 

3080 

9/27/13 

2200 

9/28/13 

1990 

9/29/13 

1575 

\/3Q/13 

863:^ 

10/1/13 

567 

10/2/13 

577.5 

10/4/13 

368 

10/5/13 

369 

10/6/13 

334 

10/7/13 

354 

10/8/13 

307 

10/9/13 

327 

10/10/13 

275 

10/11/13 

266 

10/13/13 

305 

n  addition,  we  have  a  grab  sample  ifom  the  river  from  December 
16, 2016  that  was  collected  at  Tar  Heel.  GenX  was  172  ng/L, 
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Summary  of  "Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Important  Drinking  Water  Contaminants  in  the 
Caper  Fear  River  Watershed  of  North  Carolina"  by  Dr.  Knappe  published  on  November  10, 2016. 

The  purpose  of  the  study: 


•  To  determine  the  presence  of  legacy  long-chain  and  recently  discovered  short-chain  Perfluorinated 
compounds  in  the  Cape  Fear  River, 

•  To  study  if  these  compounds  can  be  removed  by  water  treatment  processes 

•  How  much  of  the  compounds  can  be  adsorbed/removed  using  powdered  activated  carbon  (PAC). 

Background  information  about  legacy  long-chain  fluorinated  substances: 

•  Long-chain  fluorinated  substances  (PFASs)  are  used  in  manufacturing  of  plastics,  water/stain  repellents, 
firefighting  foams  and  food-contact  paper  coatings. 

•  Legacy  (long  chain)  PFOA  and  PFOS  have  been  evaluated  by  EPA  and  established  a  lifetime  health  advisory 
level  (HAL)*  of  70  ng/L  for  the  sum  of  PFOA  and  PFOS  concentrations  in  drinking  water. 

•  Due  to  the  growing  concern  over  the  legacy  PFOA/PFOS  over  the  past  decade,  manufacturers  have  replaced 
these  compounds  with  short-chain  fluorinated  compounds. 

Summary  of  the  Sampling: 

•  Data  was  collected  at  three  water  treatment  facilities  on  the  Cape  Fear  River  referred  to  as  Communities  A,  B, 
and  C. 

•  The  data  for  Communities  A  and  B  indicated  only  the  presence  of  the  legacy  long  chain  PFASs. 

•  Community  A:  Of  the  127  samples  collected  of  raw  water,  57  exceeded  the  EPA  HAL  of  70  ng/L  with  the 
average  of  all  samples  being  90  ng/L.  (PFOS+PFOA) 

•  Community  B;  Of  the  73  samples  collected  of  raw  water,  the  average  of  all  samples  was  59  ng/L. 
(PFOS+PFOA).  This  suggests  there  are  no  facilities  between  communities'  A  and  B  that  discharge  PFASs. 

•  Community  C,  CFPUA  Sweeney  Water  Treatment  Plant  (SWTP): 

o  Of  the  34  samples  collected  of  raw  water,  the  levels  of  the  PFASs  were  much  higher  and  showed  a 
presence  of  both  the  legacy  long  chain  PFOS+PFOA  and  the  new  emerging  short  chain  PFASs. 
o  The  legacy  compounds  were  in  small  concentrations  and  well  below  the  EPA  HAL. 
o  The  largest  concentration  of  the  PFASs  identified  in  the  raw  water  was  a  compound  known  by  the 
trade  name  GenX.  GenX  is  produced  by  a  chemical  manufacturer,  Chemours.  The  facility  is  located 
upstream  of  Community  C  and  downstream  of  Community  B. 
o  The  average  concentrations  of  the  GenX  compound  found  in  the  raw  water  intake  was  631  ng/L. 
o  Although  no  HAL  exist  for  GenX  the  observed  raw  water  concentration  was  measured  at  ~8x  the  HAL 
for  PFOS+PFOA 

o  The  highest  concentrations  were  observed  at  low  flow  periods  into  the  treatment  facility, 
o  A  single  sampling  event  occurred  on  August  18,  2014  where  grab  samples  were  taken  at  various 
treatment  processes  throughout  the  plant  from  the  raw  water  intake  to  the  finished  water. 

Summary  of  Treatment  Effectiveness: 

•  This  single  sampling  event  through  the  SWTP  did  not  show  any  removal  of  the  fluorinated  compounds 
through  the  plant  processes. 

o  The  Researcher  notes  the  changes  between  treatment  processes  may  be  related  to  changes  in  the 
source  water  that  occur  in  the  time  frame  corresponding  to  the  hydraulic  residence  time  at  the 
DWTP. 

•  The  study  found  the  use  of  powdered  activated  carbon  (PAC)  is  effective  in  removing  longer  chain 
Perfluorinated  compounds  but  much  less  effective  in  shorter  chain  compounds. 


Summary  of  Information  on  GenX: 


•  GenX  was  the  replacement  for  the  legacy  long  chain  PFASs  used  in  the  manufacturing  process  at  Chemours. 

•  The  report  states  there  is  no  published  data  about  removal  of  GenX  through  drinking  water  treatment 

•  It  also  notes  there  is  little  known  about  the  toxicity  or  environmental  effects  of  GenX. 

•  Researcher  noted,  of  the  few  studies,  most  were  done  by  the  manufacturer. 

•  GenX  has  been  used  at  the  Chemours  facility  since  2010. 

Researcher  What's  Next: 

•  The  study  concludes  due  to  high  levels  of  emerging  PFAS  there  is  a  need  to  begin  routine  monitoring. 

•  More  study  is  needed  to  determine  health  effects  and  to  further  identify  if  any  treatment  processes  are 
effective. 

•  Broader  discharge  control  and  contaminant  monitoring  is  needed. 

CFPUA  Questions  from  the  study: 

•  What,  if  any,  health  effects  are  associated  with  GenX? 

•  If  health  effects  exist,  what  level  is  a  concern? 

•  Information  staff  researched  indicated  short  chained  GenX  is  less  harmful  than  the  legacy  compounds,  but 
that  more  research  is  needed  to  fully  understand  effects.  It  was  listed  as  a  category  2  possible  human 
carcinogen. 

•  Limited  data  points,  only  1  event  on  SWTP  processes  and  finished  water. 

•  The  GenX  chemical  is  not  included  in  the  any  EPA  certified  method  so  how  accurate  was  the  testing? 

•  Are  there  any  commercial  labs  that  can  test  for  it? 

•  How  is  this  regulated  and  is  Chemours  aware  it  is  being  detected  downstream  and  in  the  drinking  water? 

•  What  did  the  state  know  and  how  could  they  help  us  get  the  answers  we  needed  to  protect  public  health? 

•  States  perspective  on  how  would  we  go  about  getting  this  discharge  evaluated  based  on  this  information  and 
removed  or  reduced  to  eliminate  any  health  concerns  downstream? 

•  Data  was  collected  in  2013,  other  than  the  one  2014  sampling  event,  and  Chemours  installed  new  abatement 
technology  in  November  2013,  is  it  still  a  problem? 

*  Health  Advisory  definition: 

•  era's  health  advisories  are  non-enforceable  and  non-regulatory  and  provide  technical  information  to  states 
agencies  and  other  public  health  officials  on  health  effects,  analytical  methodologies,  and  treatment 
technologies  associated  with  drinking  water  contamination.  EPA's  health  advisory  level  for  PFOA  and  PFOS 
offers  a  margin  of  protection  for  all  Americans  throughout  their  iife  from  adverse  health  effects  resulting  from 
exposure  to  PFOA  and  PFOS  in  drinking  water. 


John  Malone 


From: 

Sent: 

To: 

Subject: 


Mike  McGill 

Wednesday,  August  10,  2016  1:20  PM 

Michael  Richardson;  Beth  Eckert;  Jim  Flechtner 

We  may  have  to  deal  with  this...  Our  area  is  highlighted. 


Importance: 


High 


Look  at  the  map.  This  is  the  Harvard  release.  I've  cut  and  pasted  it  below... 


Mike 


https://www.hsph.harvard.edu/news/press-releases/toxic-chemicals-drinking-water/ 

Unsafe  levels  of  toxic  chemicals  found  in  drinking  water  for  six  million  Americans 
water-faucet 

Drinking  water  samples  near  industrial  sites,  military  fire  training  areas,  wastewater  treatment  plants  have  highest  levels 
of  fluorinated  compounds 

For  immediate  release:  August  9,  2016 

Boston,  MA-  Levels  of  a  widely  used  class  of  industrial  chemicals  linked  with  cancer  and  other  health  problems— 
polyfluoroalkyl  and  perfluoroalkyl  substances  (PFASs)— exceed  federally  recommended  safety  levels  in  public  drinking 
water  supplies  for  six  million  people  in  the  U.S.,  according  to  a  new  study  led  by  researchers  from  Harvard  T.H.  Chan 
School  of  Public  Health  and  the  Harvard  John  A.  Paulson  School  of  Engineering  and  Applied  Sciences  (SEAS). 

The  study  will  be  published  August  9,  2016  in  Environmental  Science  &  Technology  Letters. 

"For  many  years,  chemicals  with  unknown  toxicities,  such  as  PFASs,  were  allowed  to  be  used  and  released  to  the 
environment,  and  we  now  have  to  face  the  severe  consequences,"  said  lead  author  Xindi  Hu,  a  doctoral  student  in  the 
Department  of  Environmental  Health  at  Harvard  Chan  School  and  Environmental  Science  and  Engineering  at  SEAS.  "In 
addition,  the  actual  number  of  people  exposed  may  be  even  higher  than  our  study  found,  because  government  data  for 
levels  of  these  compounds  in  drinking  water  is  lacking  for  almost  a  third  of  the  U.S.  population— about  100  million 
people." 

PFASs  have  been  used  over  the  past  60  years  in  industrial  and  commercial  products  ranging  from  food  wrappers  to 
clothing  to  pots  and  pans.  They  have  been  linked  with  cancer,  hormone  disruption,  high  cholesterol,  and  obesity. 
Although  several  major  manufacturers  have  discontinued  the  use  of  some  PFASs,  the  chemicals  continue  to  persist  in 
people  and  wildlife.  Drinking  water  is  one  of  the  main  routes  through  which  people  can  be  exposed. 

The  researchers  looked  at  concentrations  of  six  types  of  PFASs  in  drinking  water  supplies,  using  data  from  more  than 
36,000  water  samples  collected  nationwide  by  the  U.S.  Environmental  Protection  Agency  (EPA)  from  2013-2015.  They 
also  looked  at  industrial  sites  that  manufacture  or  use  PFASs;  at  military  fire  training  sites  and  civilian  airports  where 
fire-fighting  foam  containing  PFASs  is  used;  and  at  wastewater  treatment  plants.  Discharges  from  these  plants — which 
are  unable  to  remove  PFASs  from  wastewater  by  standard  treatment  methods — could  contaminate  groundwater.  So 
could  the  sludge  that  the  plants  generate  and  which  is  frequently  used  as  fertilizer. 

Credit:  Hu  et  al.  Environmental  Science  &  Technology  Letters  http://pubs.acs.org/doi/Ddf/10.1021/acs.estlett.6b00260 


1 


The  study  found  that  PFASs  were  detectable  at  the  minimum  reporting  levels  required  by  the  EPA  in  194  out  of  4,864 
water  supplies  in  33  states  across  the  U.S.  Drinking  water  from  13  states  accounted  for  75%  of  the  detections,  including, 
in  order  of  frequency  of  detection,  California,  New  Jersey,  North  Carolina,  Alabama,  Florida,  Pennsylvania,  Ohio,  New 
York,  Georgia,  Minnesota,  Arizona,  Massachusetts,  and  Illinois. 

Sixty-six  of  the  public  water  supplies  examined,  serving  six  million  people,  had  at  least  one  water  sample  that  measured 
at  or  above  the  EPA  safety  limit  of  70  parts  per  trillion  (ng/L)  for  two  types  of  PFASs,  perfluorooctanesulfonic  acid  (PFOS) 
and  perfluorooctanoic  acid  (PFOA).  Concentrations  ranged  as  high  as  349  ng/L  for  PFOA  (Warminster,  PA)  and  1,800  ng/L 
for  PFOS  (Newark,  DE). 

The  highest  levels  of  PFASs  were  detected  in  watersheds  near  industrial  sites,  military  bases,  and  wastewater  treatment 
plants— all  places  where  these  chemicals  may  be  used  or  found. 

"These  compounds  are  potent  immunotoxicants  in  children  and  recent  work  suggests  drinking  water  safety  levels  should 
be  much  lower  than  the  provisional  guidelines  established  by  EPA,"  said  Elsie  Sunderland,  senior  author  of  the  study  and 
associate  professor  in  both  the  Harvard  Chan  School  and  SEAS. 

Other  Harvard  Chan  authors  of  the  study  included  Philippe  Grandjean  and  Courtney  Carignan. 

Funding  for  the  study  came  from  the  Smith  Family  Foundation  and  a  private  donor. 

"Detection  of  Poly-  and  Perfluoroalkyl  Substances  (PFASs)  in  U.S.  Drinking  Water  Linked  to  Industrial  Sites,  Military  Fire 
Training  Areas,  and  Wastewater  Treatment  Plants,"  Xindi  C.  Hu,  David  Q.  Andrews,  Andrew  B.  Lindstrom,  Thomas  A. 
Bruton,  Laurel  A.  Schaider,  Philippe  Grandjean,  Rainer  Lohmann,  Courtney  C.  Carignan,  Arlene  Blum,  Simona  A.  Balan, 
Christopher  P.  Higgins,  and  Elsie  M.  Sunderland,  Environmental  Science  &  Technology  Letters,  online  August  9,  2016, 
doi:  10.1021/acs.estlett.6b00260 

PFASs  and  reduced  immune  response 

Another  Harvard  Chan  School  study,  led  by  Grandjean,  adjunct  professor  of  environmental  health,  published  in 
Environmental  Health  Perspectives,  also  suggested  negative  health  impacts  of  PFAS  exposure.  That  study  looked  at  a 
group  of  about  600  adolescents  from  the  Faroe  Islands,  an  island  country  off  the  coast  of  Denmark.  Those  exposed  to 
PFASs  at  a  young  age  had  lower-than-expected  levels  of  antibodies  against  diphtheria  and  tetanus,  for  which  they  had 
been  immunized.  The  findings  suggested  that  PFASs,  which  are  known  to  interfere  with  immune  function,  may  be 
involved  in  reducing  the  effectiveness  of  vaccines  in  children. 

Funding  for  this  study  came  from  the  National  Institute  of  Environmental  Health  Sciences,  NIH  (ES012199);  the  U.S. 
Environmental  Protection  Agency  (R830758);  the  Danish  Council  for  Strategic  Research  (09-063094);  and  the  as  part  of 
the  environmental  support  program  DANCEA  (Danish  Cooperation  for  Environment  in  the  Arctic). 

"Serum  Vaccine  Antibody  Concentrations  in  Adolescents  Exposed  to  Perfluorinated  Compounds,"  Philippe  Grandjean, 
Carsten  Heilmann,  Pal  Weihe,  Flemming  Nielsen,  Ulla  B.  Mogensen,  and  Esben  Budtz-Jprgensen,  Environmental  Health 
Perspectives,  online  August  9,  2016,  doi;  10.1289/EHP275 

Mike 

Mike  McGill 

Chief  Communications  Officer 

Cape  Fear  Public  Utility  Authority  (CFPUA) 

Stewardship.  Sustainability.  Service. 
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Office:  (910)  332-6704 
After  hours:  (910)  622-8472 
mike.mcgilltScfpua.org 
communicationstacfpua.org 


John  Malone 


<knappe@ncsu.edu5 
Friday,  May  30,  2014  8:01  AM 

Brunswick  and  Pender 

Mike, 

‘  be  interesting  to  do 

technologies.  Would  you  be  willing  to  nia  “PPO'^unity  to  get  a  quick  assessment  of ^PProaches  treating 
the  folks  in  charge  at  Brunswrck  andl  h  .  Brunswick  and  P^ndeTAl  '  of  treatment 

be  conducted  at  an  EPA  research  tab...  «>  l>b  comfortable  that"  Ime'of'll,'^'  T‘*“ 

Thank  you,  ot  the  analyses  would 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

E"E-er,„,  North  Carolina  State  Unleersitv  Campus  Box  7B0B 

Phone:  919-515-8791 

Fax:  919-515-7908 

F-mail:  knappe@ncsu.edu 

Web  page:  http://t™e,4.ncsu.edu/~knappe 


\ 


\ 


/ 


N, 


1 


\ 

\ 

\ 

\ 

\ 

\ 

\ 


Jojfrn  Malone 


Detlef  Knappe  <  knappe@ncsu.edu  > 

Tuesday, AM 

Re;  Sampling  for  polyfluorinated  ethers 

Ideally,  we  wouJaccompiS 

®  ^^Sg,|gj6Seeoey; 

Best, 

Detlef 

On  6/24/14  10:39  AM,  t 

>  oe..,, ,  a,.„,  „e  w.e„ ,  .espc„.r::r.s, 

>  I  did  hear  back  from  Brandon  Garner  at  Pender  rn  =.  w  k  •  • 

explain  the  research,  but  I  haven't  heard  from  Glenn'  Walke'r  IVelunTwS  yer'"''"' 

>  — Original  Message — 

>  sir f"’ailto;knappe@ncsu.edu] 

^  T  I.  11-35  AM 

To_  Michael  Richardson;  Tiffanie  Hawley 

>  Subject:  Sampling  for  polyfluorinated  ethers 

>  Mike  and  Tiffany, 

>  It  was  good  to  see  you  yesterdav  ran  ur, 

>  T.a„k  ,ou.  V-  ™  comae,  Wo  ,o,  BronsWcK  Co.  aoO  PenOa,  Co.  p,a„,s> 


> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://www4.ncsu.edu/~knappe 


Detlef  Knappe 
Professor 


319-E  Mann  Hall 
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Pbrjue:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://www4.ncsu.edu/~knappe 


i 


John  Malone 


Detlef  Knappe  <  knappe@ncsu.edu  > 
August  13,  2014  10:58  AM 

eMaeepihf ifo/;  pplyftu^rin^.eljif® ,  ^ 


Hi  Tiffany  and  Mike, 


Can  my  post-doc  (Mei  Sun)  and  two  EPA  researchprc  /a  ^ 

^ollec,  a  few  water  samples  for  1,4-dio.ar.e  4nd««^S^;^'^^trr,a7vseTr'' 

f  t  MM-  . 


^  We  would  like  to  sample: 

Sweeney  raw 
I  Raw  ozone  effluent 
I  Settled  water 
I  Settled  water  ozone  effluent 
I  bag  effluent 


% 

% 

i 

i 

i 

I 


UV  effluent 

I  Finished  water  ^ 

vA§R  sample  if  such  a  sample  can  be  pulled  from  the  well  J 

If  possible,  they  would  also  like  to  sample  Pender  Cn  *r  ' 

sample  Pender  Co.  Can  you  send  me  Brandon's  phone  #? 

Rachel  Ingham  has  contacted  vou  ufaii  u  •  • 

-Pies  .otMor  Pac.e,.s  purposes  and  for  tlra^wr  rsot^ 

to  conduct  microcosm  experiments?  epol'er  core  samples  be  kept  that  we  can  use 


We  can  talk  by  phone  about  all  of  this  if  you  like. 


Best, 

Detlef 


Best, 

Detlef 


Healey  wrote: 

^  tlef,  didn  t  see  where  I  responded  to  vou  last  week  -  mv  bad. 
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>  I  dirfhear  back  from  Brandon  Garner  at  Pender  Co,  and  he  is  interested  in  a  meeting  here  at  Sweeney  to  hear  you 
•explain  the  research,  but  I  haven't  heard  from  Glenn  VValker  at  Brunswick  yet... 

> 

>  — Original  Message — 

>  From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

>  Sent:  Thursday,  June  19,  2014  11:35  AM 

>  To:  Michael  Richardson;  Tiffanie  Hawley 

>  Subject:  Sampling  for  polyfluorinated  ethers 

> 

>  Mike  and  Tiffany, 

>  It  was  good  to  see  you  yesterday...  Can  you  send  me  contact  info  for  the  Brunswick  Co.  and  Pender  Co.  plants? 

>  Thank  you, 

>  Detlef 

> 

>  — 

>  Detlef  Knappe 

>  Professor 

>  319-E  Mann  Hall 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering  North 

>  Carolina  State  University  Campus  Box  7908  Raleigh,  NC  27695-7908 

> 

>  Phone:  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail:  knappe@ncsu.edu 

>  Web  page:  http://www4.ncsu.edu/~knappe 

> 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://www4.ncsu.edu/~knappe 
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John  Malone 


From: 

Sent: 

To: 

Subject: 


Detlef  Knappe  <  knappe@ncsu.edu  > 
Monday,  AM 

S^^PlpMer\i?fbdf|yv^pat(|djtbe^^^ 


Hi  Tiffanie, 

The  ^mplrnir  ctew  is  planning-tp,  gj-riye  atio, 

?os  UV^  t  Tr""  addition 

Post-UV  better  before  chemical  addition 

Finished  water  =  POE. 

If  there  are  questions,  please  call  919-274-7307 
Thank  you, 

Detlef 

On  8/15/14  5:26  PM,  Tiffanie  Hawley  wrote- 

:s,so^°rr=;e“r:e3;::r---- 

> 


iV- 


(r 


>  Original  Message — 

>  s?nJ^  f^ailto;knappe@ncsu.edu] 

^  Wednesday,  August  13,  2014  10:58  AM 
To^ Tiffanie  Hawley;  Michael  Richardson 

>  Subject:  Re:  Sampling  for  polyfluorinated  ethers 

>  Hi  Tiffany  and  Mike, 

»  X  S.rv„aO  stop  bv  op  MopOa,  , 

>  We  would  like  to  sample: 

>  Sweeney  raw 

>  Raw  ozone  effluent  ****Wp  rin  ^  ^ 

>  sf  nleo  ZT  -mpte,  ip  bapger  o, 

>  BAC  '0  IPfluap,  Plp^a,  f,l 

>  f  Inis^ZZr*  V;Z::i"rvZrT"' ^-BBIop^ 

>«Bsap,p,ePapcp,,,ZXTpZC,r:'r""" 

J  >;po«,b,e,  .bo,  „3„ 

-p,es  b:t,rz:Cpt: 


(9l0i 


1 


.  %  • 


>  Looking  ahead,  will  you  be  able  to  provide  us  with  composited  daily  raw  water  samples  over  a  period  of  1-2  months 
again  for  the  UWC  project  so  we  can  assess  variability  in  1,4-dioxane  levels  in  the  river?  In  addition,  weekly  grab  samples 
of  raw  and  finished  water,  if  possible.  ****!  will  check  with  the  compliance  division  to  borrow  their  composite 
sampler  again. 

> 

>  On  another  note,  we  were  invited  by  WRRI  to  submit  a  full  proposal  for  the  ASR  research  we  discussed  in  May.  I  will  go 
ahead  and  develop  the  full  proposal,  which  is  due  8/25.  One  question;  Have  you  drilled  additional  monitoring  wells 
already,  or  is  that  still  in  the  future.  In  either  case,  I  could  use  the  following  info: 

>  1.  distances  of  new  monitoring  wells  from  the  ASR  well  2.  was/will  PeeDee  aquifer  core  samples  be  kept  that  we  can 
use  to  conduct  microcosm  experiments? 

> 

>  The  new  monitoring  wells  are  in,  but  I  am  not  sure  about  the  core  samples  -  that  would  be  a  question  for  Gary 
McSmith  or  John  Malone  with  CFPUA. 

> 

>  We  can  talk  by  phone  about  all  of  this  if  you  like. 

> 

>  Best, 

>  Detlef 

> 

>  Best, 

>  Detlef 

> 

> 

> 

>  On  6/24/14  10:39  AM,  Tiffanie  Hawley  wrote: 

»  Detlef,  I  didn't  see  where  I  responded  to  you  last  week  -  my  bad. 

» 

»  I  did  hear  back  from  Brandon  Garner  at  Pender  Co,  and  he  is  interested  in  a  meeting  here  at  Sweeney  to  hear  you 
explain  the  research,  but  I  haven't  heard  from  Glenn  Walker  at  Brunswick  yet... 

» 

»  — Original  Message — 

»  From;  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

»  Sent:  Thursday,  June  19,  2014  11:35  AM 
»  To:  Michael  Richardson;  Tiffanie  Hawley 
»  Subject:  Sampling  for  polyfluorinated  ethers 
» 

»  Mike  and  Tiffany, 

»  It  was  good  to  see  you  yesterday...  Can  you  send  me  contact  info  for  the  Brunswick  Co.  and  Pender  Co.  plants? 

»  Thank  you, 

»  Detlef 
» 

»  - 

»  Detlef  Knappe 
»  Professor 
»  319-E  Mann  Hall 

»  Department  of  Civil,  Construction,  and  Environmental  Engineering 
»  North  Carolina  State  University  Campus  Box  7908  Raleigh,  NC 
»  27695-7908 
» 

»  Phone;  919-515-8791 
»  Fax:  919-515-7908 
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»  E-mail:  knappe@ncsu.edu 

>>  Web  page:  http://www4.ncsu.edu/~knappe 

>  - 

>  Detlef  Knappe 

>  Professor 


>  319-E  Mann  Hall 

>  Phone:  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail:  knappe@ncsu.edu 

>  Web  page:  http://www4.ncsu.edu/~knappe 


Detlef  Knappe 
Professor 


319-E  Mann  Hall 

Department  of  Civil,  Construction,  and 
Raleigh,  NC  27695-7908 


Environmental  Engineering  North  Carolina 


State  University  Campus  Box  7908 


Phone:  919-515-8791 
Fax:  919-515-7908 


E-mail:  knappe@ncsu.edu 

Web  page:  http://www4.ncsu.edu/~knappe 


3 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Mike, 


Detlef  Knappe  <  knappe@ncsu.edu  > 
Monday,  October  13,  2014  11:09  AM 


^f^fiomddcx 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 


Department  of  Civil,  Construction 
Raleigh,  NC  27695-7908 


and  Environmental  Engineering  North 


Carolina  State  University  Campus  Box  7908 


Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe@ncsu.edu 


Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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From; 

Sent: 

To; 

Subject: 

Attachments: 


Detlef  Knappe  <  knappe@ncsu.edu > 
Thursday,  October  30,  2014  10:59  PM 
Michael  Richardson 
Re;  NSF 

NSF  Goalie  support  letter  -  30-OCT-14.docx 


Mike, 

Please  see  edits  in  the  attached 
activities? 

Detlef 


letter.  Would  it  be  possible  to  link 


your  NC  Warn  chairmanship 


to  planned  outreach 


>  Original  Message — 

Sent.  Tuesday,  October  28,  2014  9:49  AM 

>  To;  Michael  Richardson 

>  SujDject:  NSF 

> 

>  Good  morning,  Mike. 

>  How  are  things  coming  along  with  the  NSF  rinrcT)  r, 

>  Most  important  pieces:  e  NSF  docs?  Can  you  send  me  drafts  by  COB  tomorrow? 

>  Here  ere  a  few  po.nts  from , be  proposal  guide  tba,  may  help  guide  whatfo  Include  in  your  letter 

>  Let  me  know  if  you  would  like  to  talk 

>  Thank  you. 


>  - 


>.  Detlef  Knappe 

>  Professor 

>  319-E  Mann  Hall 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering  North 

>  Carolina  State  University  Campus  Box  7908  Raleigh,  NC  27695-7908 

> 

>  Phone:  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail:  knappe@)ncsu.edu 

>  Web  page:  http://knappelab.wordpress.ncsu.edu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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'Cape  Fear 

niUleltntvliiiftority 


StaMrtship.  Sintai&aMmy.  Sendee 


Janies  R.  Flechtner,  PE 
Executive  Director 
235  Government  Center  Drive 
Wiimington,  NC  28403 
910-332-6542 
jim.fiechtner£>  cfpua.org 


June  1,  2017 


Ms.  Sheila  Holman 
State  of  North  Carolina 
Department  of  Environmental  Quality 
Assistant  Secretary  for  Environment 
1601  Mail  Service  Center 
Raleigh,  North  Carolina  27699-1601 


Dear  Ms.  Holman: 

Cape  Fear  Public  Utility  Authority  provides  water  and  sewer  service  to  nearlv  200  oon 

=i5=-3SHSSSS-=- 

reatment  Plant  and  distribution  to  customers.  The  Sweeney  Water  Treatment  Plant  uses 


June  1,  2017 
Page  Two 


WarS°"  "T-  "'r  ^  Substances  Are  Important 

Drmkmg  Water  Contaminates  in  the  Cape  Fear  River  Watershed  of  North  Carolina"  for  vom 


Sincerely, 


James  R.  Flechtner,  PE 
Executive  Director 

Copy:  Jay  Zimmerman,  Director  NCDWR 

Julie  Grzyb,  NPDES  Permitting  Supervisor 
Jessica  Godreau,  PWS  Section  Chief 

Enclosure 


Beth  Eckert 


From; 

Sent: 

To: 


Gregson,  Jim  <jim.gregson@ncdenr.gov 
Thursday,  June  8,  2017  1:53  PM 
Beth  Eckert 


Subject: 


FW:  renewal 


Jim  Gregson 
Regional  Supervisor 

Water  Quality  Regional  Operations  Section 
Division  of  Water  Resources 
Department  of  Environmental  Quality 

910.796.7215  Reception  Desk 
910-796.7386  Direct 
910.350.2004  Fax 
Jim.gregson@ncdenr.gov 

Wilmington  Regional  Office 

127  Cardinal  Drive  Fxt 
Wilmington.  NC  28405 


Email  ^rrespondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 


From:  Chernikov,  Sergei 
Sent:  Thursday,  June  08,  2017  1:44  PM 
To:  Gregson,  Jim  <jim.gregson@ncdenr.gov> 
Subject:  renewal 

Jim, 


You  can  download  the  renewal  application  from  this  site: 

llttp://edocs.deq.nc.Rov/WaterResources/0/doc/482844/PaBel.asnx 

Thank  you! 

Sergei 


Sergei  Chernikov,  Ph.D. 
Environmental  Engineer  II 
Complex  NPDES  Permitting  Unit 


Tel.  919-807-6386 
Fax:  919-807-6489 

1617  Mail  Service  Center,  Raleigh,  NC  27699-1617 
Express  Mail:  512  N.  Salisbury  St.,  Raleigh,  NC  27604 
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Evaluation  of  substances  used  in  the  GenX 
technology  by  ChemourSf  Dordrachfr _ 


RIVM  Letter  report  2016-0174 
M.  Beekman  et  al. 


National  Institute  for  Public  Health 
and  the  Environment 
Ministry  of  Health,  Welfare, and  Sport 


Evaluation  of  substances  used  in  the  GenX 
technology  by  Chemours,  Dordrecfit 


RIVM  Letter  report  2016-0174 
M.  Beekman  et  al. 


,  'Cape  Fear 

Public  OHllty  Authority 


StMORlsIilp.  Sustainability.  Service. 


Dr .  Detlef  Knappe 

North  Carolina  State  University 

Raieigh,  NC  27695-7908 
October  30,  2014 

Dear  Dr.  Knappe, 


rater  cont^nants 


earch. 

as  a  Winci^l  mvestig^.  CFPUA's  Sweeney  water 

h  Apart  from 

If  h^es  both  r^nd  ^ed  water  ozonation 
^om^ven  wi^hes^anced  treatment  processes 

(UCMR3)  Show  that 


Cgula 


The  purpose  of  this  letter  is  to  confirm  that  the  Cape  Fear  pUlir  i  u 

CO l  aborating  with  you  and  your  students  on  the  above  referWAa^^^^^  *" 

tr?atm“!  T''T'  '"V  ParticIpatXn  L  ,\L  X?.''’  P"***®"  Water 

treatment  piant  (WTP)  has  a  design  capacity  of  35  mg, 

conventional  water  treatment  processes,  ous^atme 

granular  activated  carbon  (GAC)  biofiltrationfaSl  U 

our  results  from  ongoing  samplinafair  uSEP^s  thi^d  u 

such  is  1^4^ioxaiw  and  oerflalnmaiin  i  u  - ** '  i^uivina;  snow  tl 

addition,  analyses  conducted  b/you  aSyourVollgu^t  EpJ^de'Z^!!^'^*  *" 

the  raw  and  finished  water  froJ  the  SweXy  X^fpua  k  PerfIuoro(poly)ethers  (PFPEs)  in 

unreguiated  industrial  contamiifafnts  in  our^XwSt^  esoeck^nw^*’®"*  presence  of  PFPEs  and  other 
aH  to  the  advanced  treatment  ploWs  avaiSbllL  the 

PFPEs  in  our  aquifer  storage  andVecovery  (Asrfs^em  CFJ&J^^:^  "  additional  concern  of  ours  is  the  fate  of 
analytical  methods  that  will  allovJos  to  quantif}  p'fpeToh^S^  ‘^®''e'op 

organic  fluorine  (AOF)  to  determinWh^  fracjon  of  tb^Sil  iUrt  r  m adsorbable 
assess  PFPE  removal/transformationHp  Ste  trStmenAV^^  identifiable  by  targeted  LC-MS/MS  analysis  (3) 
facility,  ,nd  (4)  identify  treatment 

some  w,ye,nt.h,ci.c™A  Will 

unit  processes  as  sy^a'l’duriilS  45^'^  '°  '"""''“'''•''aasformatlon  of  PFPEs  In  fultole 


«o  tuovemment  Center  Drive.  Wilmington.  NC  28403 
t  910-799-6064  f;  9i0-7oa  finer 

»iu-/»9-60«6  WWW.CfDUa.nrq 


Cape  fear 


Public  Btillty  Authority 


Stewardship.  SusUinabilitv.  Service. 


Sincerely, 


Michael  Richardson 
Water  Resources  Manager 


235  Government  Center  Drive,  Wilmington,  NC  28403 
t  910-799-6064  f:  910-799-6066  www.cfDua.org 


■HiCape  fear 

Public  OtflityAutliorliy 

Stewardship.  Sustalnahllity.  Service. 


Dr.  Oetlef  Knappe 

North  Carolina  State  University 

Engineers, 

Raleigh,  NC  27695-7908 
October  30,  2014 

Dear  Dr.  Knappe, 

Authority  (CFPUA,  has  a  strong  interest  in 

Resources  Manager  at  CFPUA,  I  confirm  my  participation  as  a  ^  '"V  Po^'^on  as  the  Water 

^art  from  conventional  wptp7;;qatmpnt  «s^l£eats.water  from  the  Cape  Fear 

^^'nfecfon.  Ey^vidththese^^^ 

r^{UCMR3)  rontaminant  monitoring 

i^ur  finished  water.  In  addition  ;»r,:.iwc^c  perfliioroalkyl  substances  PFASs  nrr..r 

hav^WiM_ed 

fee4r«ySweena^.XFPUA  is  conr;rn.^7^;;:7j^i,,..I  water  from  the  tWs 

^taminants  in  our  s^r«.  .^.^r-r^nniillii  Ullju..  ..,  ^  unreeulatPri  inH..cv,i.| 

treatment  processes  avail;.hi»  tke  SwPPnIy  «/Tr^,i  ijjiinTj'l ^'*‘-^rirrrl 
aguifer  storage  and  remv^rv  rACD|  additional  concern  of  ours  is  the  fat,  nf  dcoc,^^^- 

^  will  allow  us  to  quanti^  PFPF  roncentratinnc  m  Z  ^  analytical  methnrlr 

IMF)  to  determine  what  fr:.rti»n  pf  thp  aof  Ic  idrntifi jLIl  L  l  7',  arisorbable  oro^nir 

^oval/transformation  in  treatment  j  f  LC-M.S^MS  analysis.  1^)  accocc  pcop 

i^ntify  treatment  potion,  w  orpe  r^mnL  ^  ^  Sweeney  WTP  and  in  our  ASR  facility,  and  (aj 

some  ways  in  Which  CFPUA  Will  contributeto  the  proposed  research  are  as  fo^^^^^ 

our  ASR  FaetfiMaS'”^  advanced  water  treatment  processes  used  at  Sweeney  WTP  and  at 

^  ... - ^__^;'_';u'u'H>-uitiMPFPEs)  in  full-scale  unit  processes  as^llasdurineA«-A«.^„. 


Work  with  you  to  communicate  the  results  of  the  .37"  2  th,  ii  uui  ll  wolcf. 

between  affected  utilities,  regulatory  agencies  and  idenrfi  coordinate  efforts 

235  Government  Center  Drive.  Wilmington,  NC  28403 
t  910.79941064  ft  910-799-6066  www.cfpua.om 


MPOape  Fear 

PuhllcuilutyAutlioritir 

StcwartsMp.  SusUinibilitv.  Strvkc. 

Our  goal  is  to  closely  collaborate  with  you  and  your  graduate  students  to  facilitate  knowledge  transfer.  If  you  have 
any  questions,  feel  free  to  contact  me  by  email  at  Michael.richardson@cfDua.org  or  by  phone  at  910-332-6723. 


Sincerely, 


Michael  Richardson 
Water  Resources  Manager 


235  Government  Center  Drive,  Wilmington,  NC  28403 
t  910-799-6064  f:  910-799-6066  www.cfpua.org 


iohn  Malone 


From: 

Sent: 

To: 

Subject: 


Detlef  Knappe  < knappe@ncsu.edu: 
Friday,  October  31,  2014  12:13  PM 
Michael  Richardson 
Re:  NSF 


yep...  i  looked  up  the  NC  Water  Warn  web  site  this  morning  :) 
for  your  CV,  can  you  send  me: 

1.  conference  presentations 

2.  example  instructor  activities? 


aspects  of  regulatory  compliance)?  Student  would  be  naid  f  R  operation,  water  quality  analysis  and 

student  to  essentia^  be  an  inS  afcFPul  aL^^  'It!,™''  would  It  be  possible  for  a 

of  drlnbing  water  Jatment  and  ASR aspects 
GAC  pilot  to  obtain  PFPE  breakthrough  curves  121  collect  fnll  ccei.  „  i  ?  °  ’  “*  a  s™!' 

me  know  If  you  have  other  Ideas.  The  student  would  likely  be  my  PhD  sredent  Z^haTHopkil!’ 

Also,  what  do  you  think  are  the  best  avenues  for  communicating  results? 

nrwXouCr:::;':  communicated  using  the 


Thank  you, 
Detlef 


On  10/31/14  11:59  AM,  Michael  Richardson  wrote: 
>  OK  with  the  proposed  changes  to  the  letter. 


>  - Original  Message — 

>  From:  Detlef  Knappe  (mailto:knappe@ncsu.edu] 

>  Sent:  Thursday,  October  30,  2014  10:59  PM 

>  To:  Michael  Richardson 

>  Subject:  Re:  NSF 

> 

>  Mike, 

acSsr^  Warn  chairmanship  to  planned  outreach 

>  Detlef 

> 


>  On  10/30/14  2:59  PM,  Michael  Richardson  wrote 
»  documents 
» 

»  — Original  Message — 
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.  »  From;  Detlef  Knappe  [mailto:knappe(a)ncsu.edu] 

»  Sent:  Tuesday,  October  28,  2014  9:49  AM 
»  To;  Michael  Richardson 
»  Subject:  NSF 
» 

»  Good  morning,  Mike. 

»  How  are  things  coming  along  with  the  NSF  docs?  Can  you  send  me  drafts  by  COB  tomorrow? 

»  Most  important  pieces: 

»  1.  Letter  (include  [1]  collaborative  elements  -  host  student  to  become  familiar  with  advanced  water  treatment 
processes  and  ASR,  study  fate  of  perfluorinated(poly)ethers  (PFPEs)  in  full-scale  unit  processes  as  well  as  during  ASR  and 
[2]  ways  you  would  like  to  contribute,  especially  with  respect  to  communicating  results  to  stakeholders)  2.  Your  resume  - 
I  can  put  it  into  the  proper  format. 

»  "  "  "  -  - 

»  Here  are  a  few  points  from  the  proposal  guide  that  may  help  guide  what  to  include  in  your  letter: 

» 

»  Opportunities  are  made  available  for  collaborative  industry-university  projects  for  individuals  or  small  groups.  These 
research  and  education  projects  are  jointly  designed  and  implemented  by  university  and  industry  engineers  and 
scientists.  The  principal  investigators  and  their  students  are  encouraged  to  perform  some  of  their  research  at  the 
industrial  sites.  Researchers  from  industry  and  academe  tend  to  complement  each  other  and  thus  form  effective  teams. 
Many  teams  provide  expertise  in  materials,  devices,  characterization,  measurements,  or  other  areas  that  exceed  the 
capabilities  of  a  single  group.  This  mechanism  offers  a  special  opportunity  for  industry,  including  small  businesses,  to 
leverage  their  research  efforts  with  university  research  in  collaborative  projects. 

» 

»  Proposal  description:  The  proposal  must  describe  the  research  approach  and  a  detailed  plan  of  the  industry- 
university  collaboration  including  the  tasks  for  both  partners.  The  purpose  of  the  eventual  visit(s)  in  industry  or  academe 
must  be  explained.  In  the  last  year  of  the  project,  the  principal  investigator  must  plan  at  least  two  industrial  seminars, 
one  of  which  should  be  within  the  collaborating  industrial  unit.  GOALI  research  projects  must  demonstrate  measurable 
industry  collaboration  and  involvement  that  accelerates  fundamental  research. 

» 

»  Let  me  know  if  you  would  like  to  talk. 

»  Thank  you, 

»  Detlef 
» 

»  — 

»  Detlef  Knappe 
»  Professor 
»  319-E  Mann  Hall 

»  Department  of  Civil,  Construction,  and  Environmental  Engineering 
»  North  Carolina  State  University  Campus  Box  7908  Raleigh,  NC 
»  27695-7908 
» 

»  Phone:  919-515-8791 
»  Fax:  919-515-7908 
»  E-mail:  knappe@>ncsu.edu 
»  Web  page:  http://knappelab.wordpress.ncsu.edu/ 

» 

>  - 

>  Detlef  Knappe 

>  Professor 

>  319-E  Mann  Hall 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering  North 

>  Carolina  State  University  Campus  Box  7908  Raleigh,  NC  27695-7908 
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> 

>  Phone;  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail;  knappe@ncsu.edu 

>  Web  page:  http://knappelab.wordpress.ncsu.edu/ 

> 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Camous  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax;  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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John  Malone 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Detlef  Knappe  <  knappe@ncsu.edu  > 

Tuesday,  November  04,  2014  2:53  PM 
Michael  Richardson 
Re:  NSF 

Michael  Ennis  Richardson-NSF  30-OCT-14.docx 


Mike, 

I  googled  around  a  bit  and  found  a  few  conference  presentations  online. 

fupdate(h^ourX\rby  adding  ffiepres^tations^andYyaddlng^yourFu^erawa^^  If  you  can  send  me  info  on 

one  or  two  more  presentation  -  perhaps  dealing  with  ozone,  UV,  GAC  biofiltration,  it  would  be  great.  You  can  just  send 
me  the  presentation  file  and  let  me  know  when  and  where  you  presented. 

Thank  you  for  the  other  pointers! 

Detlef 

On  11/4/14  12:59  PM,  Michael  Richardson  wrote: 

>  I  cannot  find  my  listing  of  presentations.  For  the  last  few  years  my  presentations  have  been  about  NCWaterWARN  and 
the  Value  of  Membership  to  the  water  and  wastewater  systems  of  the  state.  I  have  also  presented  about  our  ASR 
Program  and  its'  incorporation  into  our  current  water  system.  I  have  also  presented  on  the  overall  creation  of  CFPUA 
and  how  we  are  operated  and  governed.  Prior  years  I  have  made  several  presentations  about  our  ozone  system  and 
how  we  comply  through  the  use  of  ozone  and  free  chlorine. 

> 

>  I  have  not  taught  for  many  several  years  now.  I  have  instructed  operators  in  maintenance,  residual  solids,  safety 
coagulation/filtration,  disinfection  and  general  operation  of  water  treatment  plants. 

> 

>  I  would  honored  to  host  a  student  and  to  mentor  to  that  student  about  our  unique  approaches  to  water  treatment. 

We  can  certainly  assist  with  the  GAC  pilot  and  all  the  necessary  sampling  and  related  work  needed 

> 

>  I  would  propose  using  our  connection  through  the  Urban  Water  Consortium  as  a  great  avenue  to  disseminate  the 
inforrnation,  the  fact  that  we  are  a  subscriber  to  WRF,  and  would  try  to  present  at  NCWOA  meets  and  seminars.  I  would 

also  like  to  present  at  both  the  Spring  Conference  and  the  Annual  Conference  for  NCAWWA-WEA  to  continue  to  soread 
the  word. 


>  Hope  this  helps.  Sorry  but  I  am  really  slammed  with  work  due  to  budget  and  project  meeting  and  do  not  have  any 
spare  time  for  the  next  few  days.  Please  just  send  me  email  and  I  will  try  to  reply  as  soon  as  possible. 


>  — Original  Message — 

>  From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

>  Sent:  Monday,  November  03,  2014  2:06  PM 

>  To:  Michael  Richardson 

>  Subject:  Re:  NSF 

> 

>  Mike, 

>  Proposal  is  due  Wed  :)  do  you  have  time  for  a  quick  phone  call  tomorrow? 

> 

>  Also 


>  for  your  CV,  can  you  send  me: 
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>1.  conference  presentations 

>  2.  example  instructor  activities? 

> 

>  For  the  student  hosting,  would  you  be  willing  to  host  a  student  for  a  couple  of  months  so  that  student  can  learn  about 
different  aspects  of  CFPUA  systems  (e.g.  process  operations  at  Sweeney,  ASR  operation,  water  quality  analysis  and 
aspects  of  regulatory  compliance)?  Student  would  be  paid  from  the  grant.  Procedurally,  would  it  be  possible  for  a 
student  to  essentially  be  an  intern  at  CFPUA  and  be  teamed  up  with  different  people  to  learn  about  the  different  aspects 
of  drinking  water  treatment  and  ASR?  Part  of  the  student's  time  at  CFPUA  could  be  used  to  (1)  set  up  and  run  a  small 
GAC  pilot  to  obtain  PFPE  breakthrough  curves,  (2)  collect  full-scale  samples  at  Sweeney,  and  (3)  collect  ASR  samples.  Let 
me  know  if  you  have  other  ideas.  The  student  would  likely  be  my  PhD  student  Zachary  Hopkins. 

> 

>  Also,  what  do  you  think  are  the  best  avenues  for  communicating  results? 

>  If  you  could  briefly  outline  how  you  thjnk  results  from  this  research  could  be  most  effectively  communicated  using  the 
networks  you  have,  it  would  be  great. 

> 

>  Thank  you, 

>  Detlef 

> 

> 

>  On  10/31/14  11:59  AM,  Michael  Richardson  wrote: 

»  OK  with  the  proposed  changes  to  the  letter. 

» 

»  NCWaterWARN:  not  sure  that  it  is  relevant  as  WARN  is  a  mutual  aid  response  network  offering  to  assist  other 
members  and  utilities  with  equipment,  material,  and  personnel  during  times  of  emergency  need  or  disasters. 

» 

»  — Original  Message — 

»  From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

»  Sent:  Thursday,  October  30,  2014  10:59  PM 
»  To:  Michael  Richardson 
»  Subject:  Re:  NSF 
» 

»  Mike, 

»  Please  see  edits  in  the  attached  letter.  Would  it  be  possible  to  link  your  NC  Warn  chairmanship  to  planned  outreach 
activities? 

»  Detlef 
» 

»  On  10/30/14  2:59  PM,  Michael  Richardson  wrote: 

»>  documents 
»> 

»>  — Original  Message — 

»>  From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

»>  Sent:  Tuesday,  October  28,  2014  9:49  AM 
»>To:  Michael  Richardson 
»>  Subject:  NSF 
»> 

»>  Good  morning,  Mike. 

»>  How  are  things  coming  along  with  the  NSF  docs?  Can  you  send  me  drafts  by  COB  tomorrow? 

»>  Most  important  pieces: 

»>  1.  Letter  (include  [1]  collaborative  elements  -  host  student  to  become  familiar  with  advanced  water  treatment 
processes  and  ASR,  study  fate  of  perfluorinated(poly)ethers  (PFPEs)  in  full-scale  unit  processes  as  well  as  during  ASR  and 
[2]  ways  you  would  like  to  contribute,  especially  with  respect  to  communicating  results  to  stakeholders)  2.  Your  resume  - 
I  can  put  it  into  the  proper  format. 
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>.■» 

»>  Here  are  a  few  points  from  the  proposal  guide  that  may  help  guide  what  to  include  in  your  letter: 

»> 

>»  Opportunities  are  made  available  for  collaborative  industry-university  projects  for  individuals  or  small  groups.  These 
research  and  education  projects  are  jointly  designed  and  implemented  by  university  and  industry  engineers  and 
scientists.  The  principal  investigators  and  their  students  are  encouraged  to  perform  some  of  their  research  at  the 
industrial  sites.  Researchers  from  industry  and  academe  tend  to  complement  each  other  and  thus  form  effective  teams. 
Many  teams  provide  expertise  in  materials,  devices,  characterization,  measurements,  or  other  areas  that  exceed  the 
capabilities  of  a  single  group.  This  mechanism  offers  a  special  opportunity  for  industry,  including  small  businesses,  to 
leverage  their  research  efforts  with  university  research  in  collaborative  projects. 

»> 

»>  Proposal  description;  The  proposal  must  describe  the  research  approach  and  a  detailed  plan  of  the  industry- 
university  collaboration  including  the  tasks  for  both  partners.  The  purpose  of  the  eventual  visit(s)  in  industry  or  academe 
must  be  explained.  In  the  last  year  of  the  project,  the  principal  investigator  must  plan  at  least  two  industrial  seminars, 
one  of  which  should  be  within  the  collaborating  industrial  unit.  GOALI  research  projects  must  demonstrate  measurable 
industry  collaboration  and  involvement  that  accelerates  fundamental  research. 

»> 

>»  Let  me  know  if  you  would  like  to  talk. 

»>  Thank  you, 

»>  Detlef 
»> 

>»  - 

»>  Detlef  Knappe 
»>  Professor 
»>  319-E  Mann  Hall 

»>  Department  of  Civil,  Construction,  and  Environmental  Engineering 
»>  North  Carolina  State  University  Campus  Box  7908  Raleigh,  NC 
»>  27695-7908 
»> 

»>  Phone:  919-515-8791 

>»  Fax:  919-515-7908 

»>  E-mail:  knappe(5)ncsu.edu 

»>  Web  page;  http://knappelab.wordpress.ncsu.edu/ 

»> 

»  - 

»  Detlef  Knappe 
»  Professor 
»  319-E  Mann  Hall 

»  Department  of  Civil,  Construction,  and  Environmental  Engineering 

»  North  Carolina  State  University  Campus  Box  7908  Raleigh,  NC - 

»  27695-7908 
» 

»  Phone:  919-515-8791 
»  Fax:  919-515-7908 
»  E-mail:  knappe@ncsu.edu 
»  Web  page;  http://knappelab.wordpress.ncsu.edu/ 

» 

>  - 

>  Detlef  Knappe 

>  Professor 

>  319-E  Mann  Hall 

>  Department  of  Civil,  Construction,  and  Environmental  Engineering  North 
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>.Carolina  State  University  Campus  Box  7908  Raleigh.  NC  27695-7908 
> 

>  Phone:  919-515-8791 

>  Fax:  919-515-7908 

>  E-mail:  knappe@ncsu.edu 

>  Web  page:  http://knappelab.wordpress.ncsu.edu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Michael  Ennis  Richardson 
Cape  Fear  Public  Utility  Authority 
Wilmington,  NC 


Professional  Preparation 

Fayetteville  Technical  Institute,  Fayetteville,  NC  Environmental  Engineering  Technology  A.S.,  1975 


Appointments 
2008  -  present 
1994  -  2008 
1991  - 1994 
1981  - 1991 
1980-1981 
1978-1980 
1976-1978 


Water  Resources  Manager,  Cape  Fear  Public  Utility  Authority,  Wilmington,  NC 
Water  Treatment  Superintendent,  City  of  Wilmington,  Wilmington,  NC 
Manager,  Cleveland  County  Sanitary  District,  Lawndale,  NC 
Superintendent,  Montgomery  County  Water  System,  Troy,  NC 
Technical  Specialist,  NC  Rural  Water  Association,  Welcome,  NC 
Chief  Operator,  NE  Metropolitan  Water,  Lillington,  NC 
Asst  Public  Works  Director,  Town  of  Lillington,  NC 


Representative  Conference  Presentations 


Richardson,  M.E.  and  T.  2013.  CFPUA:  Water  resources  for  the  future.  NCAWWA  Spring  Conference 
Wilmington,  NC.  ' 

Richardson,  M.E.,  Johnson,  N.  and  Derr,  A.  2013.  Meeting  the  challenges  of  upgrading  the  plant  control 
system  yields  major  operations  benefits.  NCAWWA  Annual  Conference,  Concord,  NC 
Richardson,  M.E.  2012.  Drinking  Water  Sources  -  Taste  &  Odor  Plus??  North  Carolina  Forum  on  Nutrient 
Over-Enrichment,  Durham,  NC. 

Coggins,  J.  and  Richardson,  M.  2010.  Phased  approach  to  constructing  the  expansion  of  the  Sweeney 
WTP.  NCAWWA  Spring  Conference,  Wilmington,  NC. 


Synergistic  Activities 

•  NCWaterWARN,  Chairman  2008  -  present.  N.C.  Water  WARN  is  a  network  of  water  utilities 
helping  each  other  respond  to  and  recover  from  emergencies.  This  organization  of  water 
systems  works  independently  of  state  government  to  assist  members  during  an 
emergency.  The  mission  of  WARN  is  to  provide  expedited  access  to  specialized  resources 
needed  to  respond  to  and  recover  from  natural  and  human  caused  events  that  disrupt  public 
and  private  drinking  water  and  wastewater  utilities. 

^  Board  member  and  committee  member  NCWOA,  1981  -  present;  President  1994  -  95-  Vice- 
Chairman  1992  -  94  ' 

•  AWWA  George  Warren  Fuller  Award,  2010 

•  Instructor  for  various  schools  for  NCWOA,  NCAWWA-WEA  for  over  20  years 

•  Board  of  Trustees  NCAWWA-WEA  1998  -  2005;  Chairman  2004-05;  Vice-Chair  2003  -  04; 

•  Board  member  of  NC  Rural  Water  Association,  1985  - 1991;  President  1987  -  88 


John  Malone 


From: 

Sent: 

To: 

Cc: 

Subject: 

Attachments: 


Michael  Richardson 

VVednesday,  August  26,  2015  10:58  AM 

Leslie  Ogilvie 
FW:  NSF  proposal 
^tfllPropdSaLpdf  j 


Wanted  to  make  you  aware  of  request  for  your  signature  on  a  document  being  sent  to  you  (probably  FEDEX)  relating  to 
this  project  that  Dr.  Knappe  and  I  (CFPUA)  are  doing  research  on.  There  is  no  $$  from  us,  only  in-kind  contribution  for 
sampling,  data,  and  returning  shipping  labor.  The  project  has  been  awarded  a  grant  according  to  Dr.  Knappe,  however 
this  document  that  requires  your  signature  is  needed  by  Friday  in  order  to  comply  to  receive  the  funding. 


understandingpf  the  pr^e®.  Thank  you  for  your  time  and  assistance 
with  this  matter.  Please  contact  me  with  any  questions  or  you  may  also  contact  Dr.  Knappe  at  919-274-7307 


I  will  be  out  of  the  office  tomorrow  and  Friday  in  New  Bern  attending  a  Water  Summit.  I  will  have  my  phone  should  vou 
need  to  contact  me. 


- Original  Message — 

From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 
Sent:  Wednesday,  August  26,  2015  10:38  AM 
To:  Michael  Richardson 
Subject:  NSF  proposal 


Mike, 

Attached  is  the  NSF  proposal  about  to  be  funded.  Please  let  me  know  if  you  have  any  questions 
Best, 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Camous  Box  7908 
Raleigh,  NC  27695-7908 


Phone:919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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02  INFORMATION  ABOUT  PRINCIPAL  INVESTIGATORS/PROJECT  DIRECTORS(PI/PD)  and 
_ co-PRINCIPAL  INVESTIGATORS/co-PROJECT  DIRECTORS 


Submit  only  ONE  copy  of  this  form  for  each  PVPO  and  co^lfPD  identified  on  the  proposal.  The  ft)rm(s)  should  be  attached  to  the  original 
proposal  as  specified  in  GPG  Section  II.C.a.  Submission  of  this  Information  is  voluntaiy  and  is  not  a  piea)ndition  of  award.  This  information  will 
no^  disclosed  to  external  peer  reviewers.  DO  NOT  INCLUDE  THIS  FORM  WITH  ANT  OF  THE  OTHER  COPIES  OF  YOUR  PROPOSAL  AS 
THIS  MAY  OIMPROimE  THE  OINFIDENTIAUTT  OP  IHE  INFORMATION. _ _ 

PVPDName:  Michaei  E  Richardson 


Gender: 

Ethnicity:  (Choose  one  response) 
Race: 

(Select  one  or  more) 


Disability  Statue: 

(Select  one  or  more) 


□  Male  □  Female 

□  Hispanic  or  Latino  □  Not  Hispanic  or  Latino 

□  American  Indian  or  Alaska  Native 

□  Asian 

□  Black  or  African  American 

□  Native  Hawaiian  or  Other  Pacific  Islander 

□  White 

□  Hearing  Impairment 

□  Visual  Impainnent 

□  Mobility/Orthopedic  Impairment 

□  Other 

□  None 


Citizenship:  (Choose  one) 


n  U.S.  Citizen  □  Permanent  Resident 


□  Other  non-U.S.  Citizen 


Check  here  if  ymi  do  not  wish  to  provide  any  or  all  of  the  above  information  (excluding  PlfPO  name):  B 

REQUIRED:  Check  here  If  you  are  currently  serving  (or  have  previously  served)  as  a  PI,  co^  or  PD  on  any  federally  funded 
prpiect  □ 

EtlihieifyDefihii^  ~ 

Msfmic  or  Latino.  A  person  erf  Mexican,  Puerto  Rican,  Cuban,  South  or  Central  American,  or  other  Spanish  culture  or  origin,  regardless 

Race  Definitions: 

American  Indian  or  Alaska  Native.  A  person  having  origins  in  any  of  the  original  peoples  of  North  and  South  America  (including  Central 
America),  and  who  rrtaintains  tribal  affiiiation  or  community  attachment. 

Asian.  A  person  hmng  origins  in  any  of  the  original  peoples  of  the  Far  EasL  Southeast  Asia,  or  the  Indian  subcontinent  including,  for 
example,  Cambodia,  China,  India,  Japan,  Korea,  Malaysia,  Pakistan,  the  Philippine  Islands,  Thailand,  and  Vietnam. 

Mykor  Afitean  American.  A  person  having  origins  in  any  of  the  black  racial  groups  of  Africa. 

Native  Hawaiian  or  Other  PacHIc  Islander.  A  person  ha\^  origns  in  aoy  of  the  original  peoples  of  Hawaii,  Guam,  Samoa, 
or  other  Pacific  Islands. 

While.  A  person  having  origins  in  any  of  the  original  peoples  of  Europe,  the  Middle  EasL  or  North  Africa. 

WHY  THIS  INFORMATION  IS  BEING  REQUESTED: 


The  Federal  Government  has  a  continuing  commitment  to  monitor  the  operation  of  its  review  arxi  award  processes  to  identify  and  address 
any  inequities  based  on  gender,  race,  ethnicity,  or  disability  of  ito  proposed  PIs/PDs.  To  gather  infonnation  needed  for  this  important 
task,  the  proposer  should  submit  a  single  copy  of  this  form  for  eadi  identified  PI/PD  with  each  proposal.  Submission  of  the  requested 


the  statistical  validity,  and  therefore  the  usefulness,  of  information  redeved  finom  others.  Any  individual  not  wishing  to  submit  some  or  all  the 
infonnation  should  check  the  box  provided  for  this  purpose.  (The  exceptions  are  the  PI/PD  name  and  the  information  about  prior  Federal  support,  the 
last  question  above.) 


Collection  of  this  information  is  authorized  by  the  NSF  Ad  of  1950,  as  amended,  42  U.S.C.  1861,  et  seq.  Demographic  data  allows  NSF  to 
gauge  whether  our  programs  and  other  opportunities  in  sdenoe  and  technology  are  feiriy  reaching  and  benefiting  everyone  regardless  of 
deihographic  category;  to  ensure  that  tho^  in  under-represented  groups  have  the  same  knowledge  of  and  access  to  programs  and  other 
research  and  educational  opportunities;  and  to  assess  involvement  of  international  investigators  in  work  supported  by  NSF.  The  information 
may  te  disclosed  to  government  contractors,  experts,  volunteers  and  researchers  to  complete  assigned  work;  and  to  other  government 
agencies  in  order  to  coordinate  and  assess  programs.  The  infonnation  may  be  added  to  the  Reviewer  file  and  used  to  select  potential 
candidates  to  Mrve  as  peer  reviewers  or  advisory  committee  members.  See  Systems  of  Records,  NSF-50,  "Principal  InvestigatoryProposal 
File  and  Associated  Records",  63  Federal  Register  267  (January  5, 1998),  and  NSF-51,  "Reviewer/Proposal  File  and  Associated  Records", 
63  Federal  Register  268  (January  5, 1998). 
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Not  for  distribution 


CERTIFICATION  PAGE 


Certification  for  Authorized  Organizational  Representative  (or  Equivalent)  or  individual  Applicant 

By  elyAoni^ly  signiry  aixi  submiffire  this  proposal,  the  Ai#iQrized  Organizationai  Representative  (AOR)  or  Individual  Applicant  Is:  (1)  oettlMng  that  statements  made  herein  are  true  amt 
l«W|i|l«lge;  and  (2)  agreeing  to  accept  the  obligation  to  comply  with  NSF  award  terms  and  conditions  if  an  award  is  made  as  a  result  of  this  aoolication.  Further 
certilications  regvding  conillct  of  interest  (when  applicable),  drug-free  workplace,  debarment  and  suspension,  lobbying  activit^sM  b*^^^ 
nondto^naton,  flood  hazard  insurance  (when  applicable),  responsible  conduct  of  research,  organizational  support.  Federal  lax  ttol^ons.  ur^^derd  tax  liabiriW^'criminei 

supporting  documents  Of  m  reports  required  under  an  ensuino  award  IS  a  criminal  oflansa  (U  S  rmin  rme  in  otivm-Biiwi  am  ns 

Certification  Regarding  Conflict  of  interest 

^  ceitHicalions  staling  that  the  organization  has  implemented  and  is  anforcino  a  written  policy  on  conflids  of  imniesl  (CQI).  rxw^itnt  with  tho  mrivicion:: 

m  of  his/her  knowle<^,rt  financial  disclosure  required  by  the  conflicf  of  interest  policy  were  made;  and  that  conflids  of  interest,  if  any  were 

Drug  Free  Work  Place  Certification 

BdiMlIT^  aSrt  Organizational  Representative  (or  equivalent),  is  providing  the  Drug  Free  Wbrk  Place  Certification  contained  in 


Oebannent  and  Suspension  Certification 


(If  answer  “yes',  please  provide  explanation.) 


to  the  organization  or  its  prindpels  prssanUy  debarred,  suspended,  proposed  for  debarment,  declared  ineligible,  or  voluntarily 
from  covered  transadiam  by  any  Federal  department  or  agency? 


YesD 


Mol 


By  eledronica%_signing  the  Certificalion  Pages,  the  Authorized  Organizational  Representative  (or  equivalent)  or  Individual  Applicant  is  providing  Ihe 
Debarment  arxJ  Suspension  Certification  contained  in  Exhibit  IM  of  the  Grant  Proposal  Guide. 

Certification  Regarding  Lobbying 

2?S;:SS^f^;Sre<rg^a 

Certification  for  Contracts,  Grants,  Loans  and  Cooperative  Agreements 

The  undersigned  certilies,  to  the  best  of  his  or  her  knowledge  and  baiiaf,  thac 

(t)htoFad^apprytatedfun(tehairebeenpaaorwilbepaM.  byoronbehaHdlheundersignad,  toanvpet5onforinfluendrwofali»rnpiinntninllii«>nm.m.mfi~fCTtim[ilt»mfirirnfrLj 

mn^^^^wmla'SopeSiw*^^  into  of  any  cooperative  agreement,  and  the  extension,  continuation,  renewal,  amendment,  or  modification  of  any  Fedml  ^ 

Met^  of  Oing^.  an  oBIcar  or  ertijflqree  of  Congress,  or  an  ernployee  of  a  fifiamber  of  Ckwgress  in  connection  wifolhto  Federal  oonliad.otatttoan.  or  cocoes 
dkter^sWoorttolete  and  subn«  Standard  Form4JX“Dtodo8ure  of  accordance  with  its  instructions.  •»™"^'«o  "™operaove  agreement,  the 

’'*'**'**' and  contracts 

under  grants,  loans,  and  cooperattve  agreements  and  that  alsubrectpients  shall  oartHy  end  dtodosaaccordindy.  o.ano  contracts 

^  certifi^  is  a  mat^reprwent^  of  fact  upon  which  reliarx*  was  placed  when  thtotrarwaction  was  ri»^  Submission  of  totocartificafion  is  a  orereoutoite  for 

Csrtificatioii  Regarding  Nondiscrimination 

ftorKSsenrnInallon  contained  in  Exhibit  11-6  oftheGrml  Proposal  Guide,  rvrgatuing 

Certification  Regarding  Flood  Haz^  Insurance 

Two  saclions  of  the  Natiortol  Rood  Insurance  Act  of  1968  (42  use  §4012a  and  §4106)  bar  Federal  agenciaa  from  givina  financial  assist 

special  flood  hazards  uriess  Ihe: 

(1)  oomtkjnity  In  which  that  area  to  located  parficipatas  in  the  nalionaHoodinauranoe  program;  and 

(2)  buMIng  (and  any  related  equipment)  is  ooverad  by  adequate  fleod  insuranoe. 

oerti^^^tttalada^ai?to^^i^m^liWter!w  wate^UnMHnttefoflewirig  aflua^^  (or  txanvulBiK)  oriridivldual  Applicant  localad  in  FEMAKiesignated  spa&l  flood  hazard  areas 
ri)  fcf^griarits  for  lhaconsiructlon  of  a  bulding  or  facility,  raqariless  of  Ihe  dollar  amount  of  the  grant;  and 

(2)  for  other  NSF  grants  when  more  than  $25,000  has  bean  budgeted  in  the  proposal  for  repair,  iteration  or  improvement  (construction)  of  a  building  or  foeflily. 

Certification  Regarding  Reappnsible  Conduct  of  Research  (RCR) 

(This  certification  Is  not  ap^icahle  to  proposals  tor  centoroncM,  symposia,  and  workshops.) 

^  eleetronicaly  signing  Ihe  Ceitiflcalloo  Pages,  the  Authorized  Otganizallonal  Repreaenlalive  to  cer%ing  that,  in  accordance  with  the  NSF  Propose 
a^  Wleiwafhwtodu^ Guide,  Part  II. AwardaAdmlnlsliationGuida(AAG)ChaptwlV.a, the  institution  hasaplan In placetoprov^ 

ethical  conduct  of  research  to  undergrai>jatB8.gra(foate  students  and  postdoctoral  researchers  who  will  be  supported  by  NSF  to  conduct  rese^. 

Tfw  AOR  shall  require  that  the  lan^jage  of  this  certMcalion  be  included  in  any  award  documents  for  all  subawards  at  ril  tiers. 
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PROJECT  SUMMARY 


Overview: 

Berause  of  their  persistence,  bioaccumulation  potential,  and  (eco)toxicity.  long-chain  perfluoroalkyl 
substances  (PFASs)  such  as  perfluorooctanoic  acid  (PFOA)  and  perfluorooctane  sulfonate  (PFOS) 
are  being  replaced  with  short-chain  PFASs  and  fluorinated  alternatives.  Almost  no  information 
exists  about  the  occurrence  of  fluorinated  alternatives  and  their  behavior  during  water  treatment 
The  overall  goal  of  the  proposed  research  is  to  begin  to  fill  this  knowledge  gap  by  studying 
one  class  of  fluorinated  alternatives.  perfluoro(poly)ethers  (PFPEs).  Specific  research  objectives 
include  to  (1)  develop  a  quantitative  liquid  chromatography-tandem  mass  spectrometry  (LC-MS/MSi 
me^^  for  the  analysis  of  1 3  PFPEs  in  water.  (2)  apply  the  LC-MS/MS  method  to  (a)  determine 
1  ^  between  a  known  PFPE  discharge  location  and  ttie  intake  of  the  Sweeney  water  treatment 
plant  (WTP).  which  is  operated  by  our  industry  partner,  the  Cape  Fear  Public  Utilities  Authority 
(CFPUA).  (b)  quantify  PFPE  concentrations  and  mass  flows  at  the  intake  of  the  Sweeney  WTP 

‘•^ce  parcels  of  water  through  the  Sweeney  WTP  to  quantify 
PFPE  removal/transformation  in  fuil-scale  water  treatment  processes,  and  (4)  trace  parcels 
of  water  through  the  Wilmington.  NC  water  distribution  system  to  determine  PFPE  fate  during 
drinking  water  distribution  and  use  PFPE  concentration  data  to  estimate  human  exposure  to 
PFPEs  via  consumption  of  drinking  water.  The  proposed  EAGER/GOALIE  research  is  designed  to 
confirm  seed  data  indicating  that  PFPEs  dominate  the  PFAS  signature  both  in  the  source  and 
in  ttre  finished  drinking  water  of  our  industry  partner.  Results  are  expected  to  provide  the 
basis  for  a  broader  investigation  of  the  behavior  of  fluorinated  alternatives  in  natural  and 
engineered  systems. 

Intellectual  Merit : 

As  long-chain  PFASs  are  being  phased  out.  numerous  fluorinated  alternatives  are  being  brought 
to  market.  Very  iittle  is  known  about  the  identity  of  fluorinated  alternatives,  and  information 
about  their  occurrence  in  the  aquatic  environment  and  their  behavior  during  water  treatment 
is  completely  ab^nt  from  the  peer^viewed  literature.  By  beginning  to  fill  at  least  some 
of  the  vast  knowledge  gaps  surrounding  fluorinated  alternatives,  results  from  the  proposed 
research  are  expected  to  be  transformative  in  numerous  ways.  For  example,  we  will  (1)  introduce 
a  new  large-vdume,  direct-injection  LC-MS/MS  method  capable  of  quantif^ng  PFPE  concentrations 
in  aqueous  samples.  (2)  develop  the  first  quantitative  PFPE  occurrence  data  set  for  a  drinking 
water  sourw  and  finished  drinking  water,  and  (3)  develop  data  supporting  PFPE  exposure  assessment 
via  dnnking  water  consumption. 

Broader  Impacts : 

Given  the  data  scarcity  sumounding  fluorinated  alternatives,  it  is  anticipated  that  the  results 
of  this  research  will  receive'wide  interest.  For  example,  the  analytical  method  developed 
m  this  research  will  be  useful  for  characterizing  PFPE  concentrations  in  other  watersheds 
impacted  by  industrial  wastewater  discharges.  The  grant  will  contribute  to  the  education  of 
one  PhD  student,  who  will  be  introduced  to  advanced  analytical  methods  for  the  determination 
of  emerging  contaminants.  Furthermore,  the  collaboration  with  the  CFPUA  will  offer  the  PhD 
student  hands-on  experiences  with  state-of-the-art  water  treatment  technologies  at  a  mid-sized 
WTP.  The  PhD  student  will  be  a  member  of  a  research  team  that  includes  members  from  academia 
a  public  water  utility,  and  EPA  sdentists.  Together^  we  pi€Hi  to  reach  out  to  a  wide  range 
of  constituencies  to  communicate  the  findings  of  our  research.  We  anticipate  that  coordinated 
efforte  between  affected  utilities,  regulatory  agencies  at  the  state  and  federal  level,  and 
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Project  Description 


1.  GOALI  Project  Proposal  Form  (Snapshot) 


Project  Title:  Perfluoro(poly)ethers  -  a  new  class  of  drinking  water  contaminants 
University  Participant:  North  Carolina  State  University,  Raleigh,  NC 
Industry  Participant:  Cape  Fear  Public  Utilities  Authority  (CFPUA),  Wilmington,  NC 
Project  h^d  (PI):  Detlef  Knappe,  Professor 
Total  NSF  Request:  $89,849 


ProjMt  Qmription:  Because  of  ecotoxicological  and  human  health  concerns,  long-chain 
perfluoroalkyl  substances  (PFASs)  such  as  perfluorooctanoic  acid  (PFOA)  and  perfluorooctane 
sulfonate  (PFOS)  are  being  replaced  with  short-chain  PFASs  and  fluorinated  alternatives.  Almost 
no  information  exists  about  the  occurrence  of  fluorinated  alternatives  and  their  behavior  during 
water  treatment.  The  overall  goal  of  the  proposed  resem-ch  is  to  begin  to  fill  this  knowledge  gap 
by  studying  one  class  of  flliorinai^  alternatives,  perfIubro(poly)ethers  (PFPEs). 

Expertmentid  plan:  The  experiniental  plan  is  designed  to  meet  the  four  research  objectives 
described  in  detail  in  the  following  project  description.  During  the  first  four  months,  we  plan  to 
develop  a  liquid  chiromatography-tandem  mass  spectrometry  (LC-MS/MS)  mefliod  to  quantify 
aqueoiiis  PI^PE  concentrations.  During  the  following  4  months,  we  will  apply  the  LC-MS^S 
method  in  conjunction  with  stream  sampling  campai^s  to  (1)  quantify  PFPE  occurrence  and  (2) 
assess  PFPE  fate  in  the  Cape  Fear  River  between  a  known  PFPE  source  and  CFPUA’s  intake 
location.  Finally,  we  will  collaborate  closely  with  the  CFPUA  to  conduct  samplirig  campaigns 
designed  to  determine  (1)  PFPE  removal/transformation  in  individual  unit  operations  of 
CFPUA’s  water  treatment  plant,  and  (2)  PFPE  fate  during  drinking  water  distribution. 

Related  work  elsewhere:  None 

Is  this  project  unique  or  if  it  is  based  on  previous  research,  how  does  it  differ?  The  proposed 
project  is  unique. 


Milestones:  (1)  Development  of  LC-MS/MS  method  to  quantify  PFPE  concentrations,  (2) 
completion  of  stream  sampling  campaigns  and  associated  PFPE  analyses  with  an  assessment  of 
PFPE  persistence,  (3)  completion  of  sampling  campaigns  to  characterize  PFPE 
removal/transforniation  in  full-scale  water  treatineht  processes,  and  (4)  determination  of  PFPE 
concentrations  and  variability  in  finished  ^nking  water  and  ^sbciated  exix>sure  assessment. 
Deliverables:  (1)  Analytical  method  to  quantify  PFPEs,  (2)  assessment  of  PFPE  persistence  in 
natural  ^d  engineered  systems,  and  (3)  estimate  of  PFPE  exposure  via  drinking  water 
consumption. 


How  the  project  may  be  transformative  and/or  benefit  society:  Very  little  is  known  about  the 

*  S  <  *  •  y*  M  .  f*'  «  .  m  aa  .A  ^  ...t.  _ 


environment  and  their  behavior  during  water  treatment  is  completely  absent  from  the  peer- 
reviewed  literature.  Results  from  the  proposed  research  will  fill  some  of  these  vast  knowledge 
gaps.  The  project  is  expected  to  be  transformative  because  we  anticipate  that  current  analytical 
methods  for  PFAS  determination  miss  the  majority  of  PFASs  present  in  wafer  sources  impacted 
by  industrial  wastewater  discharges.  Results  ficm  the  proposed  research  are  expected  to  provide 
the  basis  for  outreach  efforts,  co-organized  by  NCSU  and  CFPUA,  designed  to  minimize  PFPE 
concentrations  in  the  drinking  water  of  affected  communities. 

Potential  Commercialization:  N/A 

Estimated  Start  Date:  08/15/2015  Estimated  Completion  Date:  08/14/2016 
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surface  waters  and  illustrate  the  need  to  (1)  identify  and  quantify  the  presence  of  fluorinated 
alternatives  in  the  aquatic  environment  and  (2)  develop  information  about  the  behavior  of 
fluorinated  alternatives  in  the  aquatic  environment  and  in  engineered  water  treatment  systems. 

3.  Hypotheses  and  Objectives 

Hypothesis  1:  Recently  discovered  perfluoro(poly)ethers  (PFPEs)  are  persistent  organic 
pollutants  that  dominate  the  PFAS  signature  downstream  of  fluorochemical  production  facilities. 
This  hypothesis  is  supported  by  recently  collected  accurate  mass  liquid  chromatography-time-of- 
flight-mass  spectrome^  (LC-TOF/MS)  data  that  led  to  the  discovery  of  previously  unidentified 
PFPEs  in  Cape  Fear  River  water  (Strynar  et  al.  2014)  and  LC  tandem  mass  spectrometry  (LC- 
MS/MS)  data  showing  that  area  counts  for  PFPEs  gr^tly  exceed  those  of  more  commonly 
targeted  perluoroalkylcarboxylic  acids  (PFCAs)  and  perfluoroalkylsulfonic  acids  (PFSAs).  To 
test  hypothesis  1,  we  propose  to  conduct  the  activities  shown  under  objectives  1  and  2. 

•  Objective  1:  Develop  a  quantitative  LC-MS/MS  method  for  the  analysis  of  13  PFPEs. 

•  Objective  2:  Apply  the  LC-MS/MS  method  to  (a)  determine  PFPE  fate  between  a  known 
PFPE  discharge  location  and  the  intake  of  the  Sweeney  WTP  (~90  river  kilometers),  (b) 
quantify  PFPE  concentrations  and  mass  flows  at  the  intake  of  the  Sweeney  WTP.  To  our 
knowledge,  these  data  will  quantitatively  document  for  the  first  time  the  occurrence  of 
PFPEs  in  a  US  drinking  water  source. 

Hypothesis  2:  Incumbent  water  treatment  technologies  do  not  effectively  remove/transform 
PFPEs.  This  hypothesis  is  supported  by  preliminary  LC-MS/MS  data  showing  little  change  in 
PFPE  area  couhts  (and  concentrations  for  one  PFPE,  GenX)  during  raw  and  settle  water 
ozonation,  biofiltration,  UV  and  chlorine  disinfection  in  the  Sweeney  WTP.  A  corollary  of  this 
hypothesis  is  that  drinking  water  is  an  important  PFPE  exposure  pathway.  To  test  hypothesis  2 
and  its  corollary,  we  propose  to  conduct  tire  activities  shown  under  objectives  3  and  4. 

•  Objective  3:  In  collaboration  with  the  CFPUA,  trace  parcels  of  water  through  the  Sweeney 
WTP  to  quantify  PFPE  removal/transformation  in  full-scale  water  treatment  processes. 

•  Objective  4:  Woilcing  with  CFPUA,  trace  parcels  of  water  through  the  Wilmington,  NC 
water  dishibution  system  to  determine  PFPE  fate  during  drinking  water  distribution.  Use 
PFPE  concentration  data  to  estimate  human  exposure  to  PFPEs  via  consumption  of  drinking 
water. 


Technical  Approach 

Objective  1.  Develop  a  quantitative  LC-MS/MS  method  for  the  analysis  of  PFPEs. 

Approach:  The  basis  for  this  activity  is  an  existing  large-volume  direct  injection  LC-MS/MS 
method  (Dudley  et  al.  2015)  we  are  currently  using  to  determine  the  concentrations  of  7  PFCAs 
(first  7  compounds  in  Table  2)  as  well  as  the  PFSAs  perfluorobutane  sulfonate  (PFBS), 
perfluorohexane  sulfonate  (PFHxS),  and  PFOS.  An  Agilent  1 100  Series  LC  system  equipped 
with  a  4.6  mm  x  50  nun  HPLC  column  (FlouroFlash,  Flourous  Technologies  Inc.  or  Kinetex  Cl  8 
5  pm  lOOA,  Phenomenex  Inc.)  is  used  for  PFAS  separation.  The  LC  is  connected  to  a  PE  Sciex 
API  3000  triple  quadrupole  IVIS  that  is  operated  in  the  negative  electrospray  ionization  (ESI) 
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6.  Broader  Impacts 
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7.  Schedule  and  Project  Management 
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_  4.  CCTHPUTER  SERVICES  — 

5.  SUBAWARDS.  - - - - 

6.  OTHER.  . 

"  TOTAL  OTHER  DIRECT  COSTS 
_H.  total  DIRECT  COSTS  (A  THROUGH  G) 

•  INDIRECT  COSTS  (FAAX^ECIFY  RATE  ^D  BASE) 

MTOC  (Rata:  51.5000.  Base:  51865) 

TOTAL  INDIRECT  COSTS  (FAA) 

J.  TOTAL  DIRECT  AND  INDIRECT  COSTS  (H  +  l) 

K.  SMALL  BUSINESS  FEE  - 

_L  amount  OF  THIS  request  (J)  or  (j  MINUS  K) 

M.  COST  SHARING  PROPOSED  LEVEL  S  fl 

PI/PD  NAME  - - 


TOTAL  PARTICIPANT  COST.S 


ORG.  REP.  NAME* 


10.000 

_ A 

0 

_ 0 

0 

17.514 
27  514 
63.130 


- - - 26.710 _ 

- - - 89.840  _ 

- - 0  _ _ 

- - - -  80.040 

AGREED  LEVEL  IF  DIFFERENT  S  t;  — l - 

_  FORnSFUSEONLY  ~~~~ 

- indirect  COST  rate  VERIFICATION 
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Budget  Justification 


Salaries 

Fringe  Benefits 

New  faculty  ffinge  benefits  (Social  Security,  rctircmene  Worker’s  CoiuDcnsation 
employment,  hralth  insurance,  etc.)  are  calculated  at  30%  of  total  salat^Fringe  benefits  for 
the  ORA  and  URA  have  been  calculated  at  15%  and  8,45%  oftotal  sal^  respectively.^  *° 

Materials  and  sSnpplid^c 

coiBumables  such  as  LC  columns,  analytical  standaids  — .-.-ira 
be  neciroteeSX^'S  "" 

Travel 

national  conference  to  present  research  results.  ^ 

Tuition  flncluded  in  Other  Direet  rn«iKt^ 

calculated  for  1  graduate  student  at  the  following  rates* 

C^^ln  Student  Tuition  is^lculated  usI^rL 

to  cover  a  portion  of  the  costs  associated  with  out-ofiSr  ® 


The  *aboratoiy  user  fee  is  $520  per  person  per  month,  and  the  budget  line  item  is  based  on  the 
OTtocipated  lateratory  activities  of  one  GRA  for  a  period  of  1 2  months.  This  fee  covers  general 

laboratoty  activity  such  as  service  contracts  for  the  water  purification  system  dish  wa-shfiicr 
routine  chemicals,  gases,  and  scale  calibration.  system,  dish  washing. 


Indirect  Coats 

rte  NCSU  federally  approved  Facilities  &  Administrative  rate  of  5 1 .5%  (for  on-camnus 
resear^)  w^  be  charged  on  all  direct  costs,  with  the  exception  of:  equipment,  GRA  tuition  and 
any  subcontract  amount  greater  than  $25,000.  MTDC  *  "Modified  Total  Dii^  rri  ° 

^^***^'  Sdtplarship  and  Fellowship  costs,  Equipment  greater  than  $5  000  and 
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Current  and  Pending  Support 

■>"  thi.  _ 

information  may  delay  consideration  of  this  proposal _ _ r  senior  personnel.  Failure  to  provide  this 

Investigator:  Knappe  I  ('"ciudinfl  NSFj  to  which  this  proposal  has  beeiVwlll  be  submitted. 

uZLonHanne.,nNearFu,«  U-l^n3,er»,Suppc.- 

Henry’s  Law  Constants  and  Freundlich  Adsorption  Constants  for  VOCs 
Source  of  Support;  Water  Research  Foundation 

Tol,u»art  Amou,t:  *100,000  Tom  Awp«  Pedod  Co™,<k1:  lOffll  11 2-7/1/15 

Location  of  Project:  NC  State  University 
Person-Months  Per  Year  Committed  to  the  PmiArt 

Hc5S55 - nPeoding  - - 

Project/Proposal  Title;  _ . 

E«K«.on  o,  PloocdonM  Cha^ConsOos  and  Mamods  ,P,:  R.  McOauohlln,  RCSU  So,,  Sdance, 

Source  of  Support:  NC  Department  of  Transportation 
Total  Award  Amount:  $199  523  a  ^  r,  .  . 

an  .  a.n  ’  ^  ^°*a'A'«a«IPenod Covered: 08/15/14-08/14/16 

Location  of  Project;  NC  State  University  b 

Person-Months  Per  Year  Committed  to  the  Project.  r-,.  j  « 

^W^,^Current  □Pandhg  U  boDndaston  Ptennad  ,n  ONransfar  of  Support  " 

Source  of  Support;  National  Science  Foundation 

Total AwartAmooot  *50,000  ToMAwaidPodod Conrad: 08/15/14-07/31/15 

Location  of  Project  NC  State  University  u^/4i/i5 

Person-Months  Per  Year,  Committed  to  the  Pmient  rai  n  i 

SoooMli;^""-'  U^5ndsa^P.nnadlnNrPdaae 

EAGER:  GOALIE:  PadluOA,(poly)a«,a,a  -  an  amarging  dasa  of  ddnkmg  water  conlamlnante 
Source  of  Support:  National  Science  Foundation 

'  Tom  A»te  /Onoonl:  *89,849  Tote,  Award  Pwtod  Cowrad:  08/15/154)8/14/16 

Location  of  Project:  NC  State  University 

Person-Months  Per  Year  Committeri  tn  rh*.  Drr.i^  n^,.nn  .  . 

^^^^Uou^n.  UPai^ng  USiten9aa,onnar., ad  1, 1,1^0^10  g^ranaterofSuppod 


Source  of  Support; 

Total  Award  /^unt 
Location  of  Project: 

PersoivMonths  Per  Year  Committed  to  the  Project, 


Total  Award  Period  Covered: 
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Facilities  and  Equipment 


Laboratories  in  the  Department  of  Civil,  Construction  and 
Environmenta  Engineenng  at  NCSU  provide  excellent  research  facilities.  We  have  over  5  000 
square  feet  of  laboratory  space  including  special  areas  and  equipment  for  bench  and  pilot-scale 
research  on  water  and  wastewater  treatment,  contaminant  transport  and  site  remediatfon  refuL 

microbiology,  analytical  chemistry,  and  applied  molecular  microbial 
ecology.  The  laboratory  is  supervised  by  a  full-time  manager.  microniai 

Specialized  equipment  applicable  to  the  proposed  research  includes; 

’  conductivity,  flame  ionization,  flame 

photometoc,  photoionization  and  electron  capture  detectors;  the  GCs  are  equipped  with 
purge  and  trap,  headspace,  or  liquid  autosamplers; 

•  one  ion^trup  GC-MS"  equipped  with  a  CombiPAL  liquid,  headspace,  and  SPME 
autosampler  as  well  as  with  a  purge  and  trap  autosampler; 

3  high  performance  liquid  chromatographs  equipped  with  conductivity  ffor  ion 
chromatopaphy),  UV-visible,  photodiode  array,  and  electrochemical  detectors 
autosamplers,  and  a  fiaction  collector; 

•  2  TOC  analyzers,  one  with  TN  capability; 

•  one  Peilcin-Elmpr  Tricarb  2800TR  Liquid  Scintillation  Analyzer; 

one  gas  adsorption  malyzer  for  the  characterization  of  porous  materials  (BET  surface 
area,  pore  size  distribution  in  micropores  and  mesopores)* 

.  two  rotary  tumblers  for  equilibration  of  batch  reactors  used  in  adsorption  isotherm 
experiments  ^  wumcrm 

•  one  ozone  generator  (Pacific  Ozone) 

•  one  coilirnated  beam  apparatus  equipped  with  low-pressure  UV  lamns 

•  2  anaerobic  chambers; 

■  f^^Pl'.storage;  3  walk-in  temperature  control  rooms,  operated  at  4  and 

38  C,  incubators  operatmg  at  user-selectable  temperatures;  and 

•  one  steam  fed  autoclave.  ' 

In  ad^tion,  the  laboratory  is  well  equipped  with  standard  equipment  (e.g.  pH  meters 
spectrophotometers,  etc.).  ^  “icwn,. 


Specialired  ^ipmeht  will  also  be  available  for  ^  proposed  researeh  at  die  ttational  Exnosure 
^Rt)  ofdleTJSEFA  in  Research  Triangle  Park,  NC  (see  attached^pport 

♦  Agilent  1 100  liquid  chromatograph  (LC)  coupied  with  a  PE  Sciex  API  3000  triule 

qua^pole  mass  spectrometer  ^ 

’  '7“  (UPLC)  system  combined  with 

a  v^uattro  rremier(tm)  XE  triple  quadrupole  mass  spectrometer 

*  A*-.'”!  lif.  (TOP)  -"“S  spectrometer 

•  Agilent  5973  gas  chromatograph/mass  spectrometer  (GC/MS) 

•  Waters  positive  dispiacement  Sep-Pak  Concentrators  (used  for  loading  solid  phase 

extraction  columns)  ^ 
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UB  ui  papnioui  aq  piM  suopipuoo  lejuamuadxa  pire  BjBp  aip  jo  uopduosap  papBjap  y  sapioBdBo 
uopdiospB  JO  S)UB}suoa  ajBJ  sb  pans  spnsaj  aApBAuap  |BuopippB  pire  ‘suopBJjuaauoa  paiBfnaiBO 
‘saAjno  pjBpuB}s  ‘SBajB  3|Bad  aiqdBJ^otBUiojiia  ‘)uaiuuadxa  aip  jo  uopduasap  ijops  b  ‘bjbp  aqj 
pauiBjqo  oqM  joiBSi^aAui  aqj  jo  aurcu  aip  ‘pajaqjBS  ajaM  BjBp  ajsp  :uopBuuojui  SuiMopoj  aqj 
uiBjuoa  piM  puB  JBUUOJ  [aaxg  ui  pajBdaid  aq  piM  sapj  BjBpBjaj/q  sjiooqajou  /Cjojbj^bi  pajaqiunu 
puB  pajBp  UI  papjoaaj  pire  paquasap  XiJBap  aq  piM  suopBAjasqo  pire  suSisap  ‘sainpaaojd 
IBjuauiuadxa  py  -jbuuoj  laaxg  yosojaipq  ui  paufidaid  aq  piAv  (BjBp  SW/SWOl  p^saaojd  ‘saAjna 
pjBpuBjs  -S-a)  BjBp  aAi^Auap  Xuy  ‘luaunvqsin  aqj  3uipoj)uoa  ajBA^jos  aqj  oj  apiaads  puuoj  aqj 
ui  paiojs  aq  piM  uopBiuaumjisui  uaAup-areMyos  jaipo  pire  SW/SW'DT  pini»poa  BjBp  avb^ 

v)8pB)apq  pny  sienuog  bjbq 

•|aaxg  posoiaipq  ui  padoiaAap  aq  piAV  (saAjna  prepuBjs 
‘®»®P  SN/SW-Dl  psssaaojd  S-a)  BjBp  aAfjBAuap  Xuy  rsapj  BjBp  sisX[bub  |6)uauitJadxg  £ 

aiBAv^os  )uaiunj)sin  Xq  paomdsa  aqjpAv 
(uoqrea  aiireSjo  paAiossip/fBjoj  S  a)  saaiaurejBd  XjpBnb  jajBM  punojS^aBq  auios  ‘uopipjre 

UI  SH/SW-Ol  SV  Suipopuoa  aiBMpos  Xq  paxiudw  aq  fpM  BjBp  s VJd  mb^  7 

(aaireqjosqB  ao  ‘ajmeiaduiaj  ‘h<I  *3a)  sifooqajou  XidjBJoqBi  aip  ui  pireq  Xq  papjoaaj 
aq  piA\  sjuauiajnsBaui  uiByaa  ‘uoiqppB  uj  •s:^ooqa»ou  XiojBJoqBj  pajspi  pire  pajaqumu 
UI  ppjoaaj  aq  |[im  suopBAjasqo  pire  suopipuoa  |B|Uduiuadxg  rs^fooqa^ou  XiojBJOqBq  •  i 

:sMopq}  SB  sam  Bjsp  sisXjBUB  [Bjuauiuadxa  puB  ‘sasXjBUB  aidures  uiOfl[  sajp  BjBp 
MBJ  ‘s}(Ooqa)ou  Xio)BJoqB|  ui  sajou  uapuM-puBqjo  uuoj  ap)  ui  aq  puvi  B)Bp  apx  'spoqpui  ygg 
paqspqnd  uio^  pado{aAap  sfoaotoad  jO/vb  snojoSu  uo  pasBq  are  BjBp  npiiauiuadxa  joj  suajua 
aauB)daaay  'saidures  lua^sXs  uopnqujsip  puB  ‘japM  Suppiup  paqsiuij  jo  saidures  psijisodujoa 
luBjd  juaupBap  jajBM  XauaaMS  sqj  uiog  sajdures  ‘sajdures  ureajjs  jo  sisXibub  apj  uiog  ^uiBjqo 
(sjajaurered  xu»bui  jajBM  punoji33(aBq  uounuoa  sb  paAV  sb  (ssy  Jd)  saauBjsqns  iXjpBojonpjad 
JO  suopBpuaauoa)  BjBp  XjpBnb  jajBM  are  sapiApoB  pasodojd  aqj  uiog  Suppisaj  vtsp  Xreuiud 
apx  uopdiaasap  jaafojd  aqj  ui  paquasap  are  qoreasaj  pasodojd  aqj  u;  pajaapoa  aq  oj  bj^ 

bjbq  JO  sadXx 

•qareasaj  pasodojd  aqj  oj  pajBjaj  juauiaS^iu  BjBp  pB  joj  pasn  aq  piM  amjaiujsB^ 
II  3J^S  DN  3»!LL  DN  ^  i^^B  jwfqjd  Slip  JO  jirai^^UBiujj^  joj  pasii 

aq  OJ  ajnjatujsegui  aqj,  jaafojd  siqj  joj  uBjd  juamaSBUBUi  BjBp  aip  ipiM  pajBiaossB  si  jsoa  j^p 
ojN[  jaafojd  aqj  jo  saSi^  [jb  Suunp  paAiopoj  are  uoijBuiuiassip  puB  juauiagBUBui  BjBp  guipreSai 
Xapod  dSN  l«H»  sjnsua  piM  ij  aqi  paanpopui  are  BjBp  aAijBAuap  pire  mbj  joj  suoijuaAuoa 
ageiojs  pire  ‘Sinssaaojd  ‘Suiureu  qaipM  3uunp  (yjg  sn  I®  sJojBJoqBpoa  ‘juapn^  Oqg 
puB  ajBiaossB  qareasaj  jBJOjaopjsod  nSDN  ‘uospreqai^  ig-oa)  lauaosjdd  jaafojd  pB  joj  S^aaui 
juauiaSBireui  BjBp  pajBaipap  b  auoAUoa  pi/w  ig  aqj  ‘jaafojd  aip  j6  jjbjs  aqj  jy  ssaaoB  pire  a^ojs 
BJBP  SuunssB  puB  SuijBuipjooa  JOJ  aiqisuodsaj  aq  piM  (addBP^  JOjBSijsaAin  jBdiauud  aqj, 

s»P!nqis«odsaH  pdy  S9I0H 


u®ld  jnainaSBaBjq  bjbq 


Data  Sharing  and  Access 

generated  in  the  proposed  researah  will  be  of  interest  to  researchers  in  the  environmental 

usin^ri  ™‘'''  ireelment  professionals,  industries  producing  or 

mg  PFASs,  and  regulators.  All  research  findings  will  be  disseminated  through  peer-reviewed 
journal  papere^onference  papers,  and  presentations  at  conferences  and  workshopT includinir 
««  at  CFPUA  Projm-related  student  dissertations  wiil  be  made  publidy  XaiS  v"  die 

fte  Sd  T  •'’=  «”•'  of  publication  or 

the  end  of  the  funding  penod,  consistent  with  NSF  policy. 

Data  Archiving  And  Preservation 

N^rtt  <*ooumentation  generated  during  this  grant  will  he  archived  at 

Nor*  Carolina  State  University  using  existing  IT  infrastructure.  Long-term  data  storaee  is 
avaMe  ftom  NC  State’s  OfBce  of  Information  Technology  Shared  Services  gtoupXta  are 
stor^  on  a  highly  scalable,  resilient  (no  single  point  of  feilure)  storage  system  Date  are  backed 
up  at  a  data  center  -1 5  miles  from  the  data  center  where  the  storage  ^sS^Xl 

"»"g  web  servers,  ftp  servers,  or  iRODS  (Integrated  Rule-Oriented 
nr^vid  <laa  gnd  as  appropnate  for  the  data  types  being  accessed.  S  access  servers  are 
provided  using  virtual  servers  provisioned  in  NC  State's  Virtual  Computing  Lab  (VCD 

Unlreing  NC  State’s  VCL,  various  methods  of  access  to  the  ita  ^1*  pLided 
based  on  what  is  appropnate.  Web  servers  -  either  centrally  managed  shared  web  se“  ej^r 

r^ols^HROI^”®  “““  “"8  "  ftp 


p3)S3nb3j  yoddns  |Eio)3op-)8od 


iGapeFear 

PMilIc  witty  Auihority 


StfwarPsMp.  SiittamaGjlitv.  Service. 


Dr.  Detlef  Knappe 

North  Carolina  State  University 

Department  of  Civil,  Construction,  and  Environmental  Engineerine 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

June  10, 2015 


Re:  EAGER:  60ALI:  Perfluoro(polv)ethers  -  an  emerging  class  of  drinking  water  contaminants 
Dear  Dr.  Knappe, 

The  purpose  of  this  letter  is  to  confirm  that  the  Cape  Fear  Public  Utility  Authoritv  ICFPUAj  hac  a  ct 
collaborating  with  you  and  your  students  on  the  above  referenced  reLrch  n  v  ^  u 

perfluoro(poly)ethers  (PFPEs)  in  the  raw  and  finished  water  from  the  Sweeney  mP  CFp  jA  L  c^^^^^^  T 

presence  of  PFPEs  and  other  unreeulaterf  inHi  Ktriai w  i  k.  cfpua  is  concerned  about  the 

some  ways  in  which  CFPUA  will  contribute  to  the  proposed  research  are  as  follows: 

Host  ast^entfronvyour  research  group  to  become  familiar  with  the  Sweeney  WTP  our  ASR  fariiir„ 
ou,d,s,r,bp,ion  swem.  Ws  experience  will  pcoeide  youc  „„den,  wPh  anTpwZ^  tti^^Z 

cuxtS  BK  “  “  «»  ^  “>  «■" 

concentrations  in  the  Cape  Fear  River  to  acceptable  levels.  '  ® 


235  Government  Center  Drive,  Wilmington,  NC  28403 
t.  910-799-6064  f:  910-799-6066  www.cfpua.org 
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united  states  environmental  protection  agency 

National  Exposure  Research  Laboratory 
Research  Triangle  Park,  NC  27711 


OmCEOF 

research  and  DEVELOPMEhrr 


June  10, 2015 

Dr.  Detlef  Knappe 

Engineering 

North  Carolina  State  University 
Raleigh,  NC  27695-7908 

Re:  EAGER:  GOALfE:  Perfluoro(poly)ethers  -  a  new  claas  of  drinking  water  contaminants 
Dear  Dr.  Knappe, 

•  ^vide  access  to  our  analytical  equipment  (HPLC-MSMS  and  TOFMS) 

Elys's  f”  “-Be-ed  and^ltarg«ed 

•  Preparation  of  joint  peer-reviewed  manuscripts  and  conference  presentations 

If  you  have  any  questions,  please  contact  me  directly  using  the  information  provided  below. 
Sincerely, 


Andrew  B.  Lindstrom,  Ph.D. 

Human  Exposure  and  Atmospheric  Sciences  Division 

National  Exposure  Research  Laboratoiy 

U.S.  Environmental  Protection  Agency 

Mail  Drop  E205-04 

Research  Triangle  Park,  NC  2771 1 

Tel:  919-541-0551  Fax:  919-541-3527 
Email:  Lindstrom.andrew@epa.gov 


Jblin  Malone 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Detlef  Knappe  < knappe@ncsu.edu > 
Wednesday,^^^^J6,  mS-l:52  PM 

tfeslirof if^  RigHardSen 

IP  Agreement  for  NSF  GOAUE  project  -  Signature  needed 
15-3259  Knappe  GOALI  NSF  IP  Agreement  08-26-2015.pdf 


Hi  Jim, 

^  fo-da,io„.,o  co„duc, 

at  919-274-7307.  NSF  wiiroallr"un'd  IflsubmiUhr"”'!!  f P“e«lons,  please  contact  me 

Thank  you  and  best  regards,  ®  '°™ '°  by  this  Friday  (8/28), 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental 
Raleigh,  NC  27695-7908 


Engineering  North  Carolina  State  University  Campus 


Box  7908 


Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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[THIS  AGI^E^NT  is  null  AND  VOID  UNLESS  NEGOTIATED  AND  SIGNED  BY 
NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROcSj^^ 


I. 


^  to  fund  a  proposal  entitled  "EAGER:  tjOALIE-  Perfluoro - 

“  “* “f  **'*“8  “ter  contaminants,"  sutaitted  to  I«F  by 
COMPANY  on  or  about  June  23, 2015  ^ 

Applicability  of  this  ,^reenieiit. 

™n  A?^"b|e1«.‘'^'““'’''  •“  tefened 

fiulding  agreement  for  a  GOALI  project  is  awarded  tn  T  rNTVPDcrrv  u  j 
OOALI  proposal  rofened  to  In  the  piLIS  “P°" 

prov&«his'A^”^,te“^ 

subaward  is  made  by  UNIVERSITY  and  accepted  bv  COMPANY  subaward.  If  a 

"wild  b^NSF  to  fi^dinrarrl'm" 

2.  Background  Intellectual  Property. 

b^PAATffi^Selmli'h^r^"  "8^'  »f  «•!>«  or 

patent  applieations,  patents,  con'^ehTs  a5  invoitions, 

infornmHo„embodyingpropri^1atksucrasti,ra^r:;d“^^^ 

‘’sa:=X=SSXr.“?iss^^ 
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aaiqj  paaoxa  o;  jou  pouad  ibjoj  v  joj  ipuoui  auo  oj  dn  Xq  uopdo  qons  puapca  ‘uopoas 
Slip  JO  suoisiAOjd  }uauiasjnquiiaj  asuadxa  ^uaied  aip  oj  laafqns  pire  uopaap  sji  jb  ‘Xbui 
ANVdWOO  ANydWOD  panodaJ  seq  uopuaAUi  qans  japB  sqjuoui  oah  aq  piM 
pouad  uopdo  iBpiui  aqx  uopuaAUi  qons  oj  asuao|i  b  joj  ajBijoSau  oi  uopdo  aAisnpxa 
UB  aABq  piM  AKVdWOp  fBipoaiR^I  ^l^ns  jo  aoireuajuiBui  puB 

uopnoasojd  ‘Suijij  ‘uopBJBdajd  aqi  joj  sjsoo  pB  sXBd  ANVdWOD  papjACud  ‘uopuaAUi 
aiqBjuajBd  ^HBpiiajod  b  si  AUS^SAINn  JO  >CjJ3doJd  iBipoailsJui  JoapMd  waqAv  ( I ) 

-SMOjioj  SB  ‘uiajaip  juaunuaAOO  aip  jo  sjq3u  yCire  oj  joafqns  ‘AlIS^aAINn 
JO  /(jjadojj  iBiqoaiiajui  joafojj  aip  aziiBiOjauiuioo  o»  uopdo  ub  aABq  jijM  ANVdWOD  (j) 

Xjiddojj  iBnjoai|a)iq  loafojj^  Xub  ui  asodmd  |B)uaiuujaAo3  Xub  joj  asuaoq 
aAisnpxauou  ‘aa^  >(qBXoj  ‘aiqBooAajji  ub  aAsq  ipqs  luauiuiaAOO  aqj  jsqj  aajSB  sapjBj  aqj 
‘V  r  I  Ofr  /,£  JO  •*®P'^  sjuaiuiuaAOO  aip  oj  uopippB  iq  (a) 

•sasBqd  [BUopippB  qSnojqj  joafojd  nvOD  sfqi  Jo  Suipunj  panupuoo  joj 
JSN  01  sjBsodojd  puB  JSN  OV  oi  syodaj  joafojd  nvOO  “1  uoisnpm  Suipnpui  ‘joafojd 
ITVOO  siqi  JO  sapiApoB  juaiudopAap  jo  qojBasaj  aip  joj  XpBoijioads  uoijBsuaduioa  jnoipiM 
puB  XpAisnjoxauou  jaqjo  aip  jo  Xyadojj  iBmoapsiui  loafojj  asn  Xbui  ojaiaq  XjJBd  qoBg  (p) 

SOZ  D  S’fl  S£  aouBpjoooB  ui  ‘ppuapijuoo 
pajpBui  aq  pBqs  pire  ‘sJBq  XjojnjBis  Xub  jo  uopBoppuap!  ‘uopuaAUi  aqj  jo  jiBjap  juapiyns 
uiBjuoo  ipqs  suopuaAUi  qons  jo  sajnsoiosip  uapuM  ||V  '4rcd  SUisopsip  aqj  jo  sjajjBui 
WajBd  JOJ  aiqisiiodsaj  (s)'uosjad  aip  oj  SupUM  ui  uopuaAUi  aip  asopsip  jsjij  (s)jojuaAU| 
aApoadsaj  Jiaip  jays  sipuoui  (3)  omj  uiqjiM  jsN  P“®  JOVO  qoBo  <n  suopuaAuj 
joafqns  osopsip  piAv  Xaip  jBip  aSpaiMOiDfOB  saijJBj  aqi  apoQ  sajBJS  P01!«n  ‘S£  0R!1 
UI  SMBj  juajBd  sajBJS  poqujfi  oqi  Jopun  aiquiosiojd  asiAuaqjo  jo  aiqBjuajBd  aq  Xbui  qoiqM 
‘uopuaAUi  joafqns  XjaAa  puB  qoBa  ‘SupuM  ui  ‘jaqjo  qoBa  oj  asbpsip  oj  aaJgB  sapjBj  aqj,  (o) 

'SM6{  juajB  j  'S'H  Ml!^  aouBpjoooB  u{  pauiuuajap 
aq  i|Bqs  diqsJojuaAiq  SupuM  ui  paajSB  asiAuaqjo  ssa[un  apsui  Xpuiof  jo  Xpios  jaqjaqM 
Xjjadojd  iBnjoajpjui  joafojd  ui  sji|3u  sjuiSHaAINfl  JOj  ajBijoSau  oj  uopdo  jsjij  aqj  aABq 
AKVdWOD  om  SupuM  ui  paajSB  aspuaqjo  ssaiun  saijJBj  aqj  Xq  pauAvo  Xpuiof  aq 
l|Bqs  Xjjadojj  pnjoapajui  joafoJd  pajBJauaS  jo  apsui  Xpuiof  asUadj^a  umo  sji  jb  puB  aureu 
UMO  sji  UI  uiaiaqj  liopoajojd  juSaj  joajjad  Xbui  XjJBd  qons  puB  ‘aopoBid  oj  jajjBui  joafqns 
aqj  paonpaj  XpBnjoB  jsjp  jo  japBiu  joafqns  aqj  paAiaouoo  |auuosjad  asoqM  XjJBd  aqj  ui 
jsaA  ||Bqsl[jjadoJd  iBnjoapajui  joafoJd^^sJauMO  UTiajaq  papiAOjd  asiAuaqjo  sb  jdaoxg 

•joafojd  ITVOO 

siqj  JO  aouBuuojjad  aqj  Suunp  pajBjauaS  jo  apBui  jsjij  ‘ojbmjjos  jajndiiioo  Sup^npui 
‘liopBiujojui  aiqBjoajojd  XipSai  Jaqjo  Xub  puB  sjajoas  apBp  ‘sjjJOM  qsBui  ‘sjpBuiapBjj 
‘sjqSuXdOo  ‘sjuajBd  ‘suopBoqddB  juajBd  ‘(lOfr  Lt  “I  pouijop  sb  suopuaAiq  joafqns 
Suipnpui)  suopuaAui  oj  SuijBiaj  sjqSu  |BSa|  aqj  suBaui  ..Xjjadojj  jBipoanajui  joafoJd,,  (b) 

'Xjjadoj  j  |Biijoa||a|ax  jodfoj  j  *£ 


[swvHoo^d  aanosNOds  jo  sDUio  s .  AiisnaAiMn  axvis  dn 
AO  aaNOis  ONV  aHivuooHN  ssaiNfi  cnoA  onv  iton  si  iNawaaaov  smil 


[THIS  AGREEMENT  IS  NULL  AND  VOID  UNLESS  NEGOTIATED  AND  SIGNED  BY 
NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROGRAMS] 


AGREED  TO  AND  ACCEPTED  BY: 


CAPE  FEAR  PUBLIC  UTILITY  AUTHORITY 


Name:  ^LGC^\T^l^r<L 

Title: 

Date:  _ 


NC  STATE  UNIVERSITY  (UNIVERSITY) 


Sign: 


Name:  John  Chaffee 

Title:  Director,  Sponsored  Programs 

Date:  Aug  26. 2015 


1 5-3239  Kntppe  GOALI  NSF  IP  Agreement  08-26-20 IS.docx 
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ajo’Bndjo^aujqoafd'uiff 
6999-Ze€-0I6 
.  „  eOWZDN 

uoj8uiui|iy^  jQ  lajuao  JuauiiuaAoo  S€Z 
Xjjjoqjny  Xjijijn  ouqnj  jboj  adB3 
jaujqoaid  wif 

npa-nsou^s  ‘*^1^2-515-616 
PISL'S69LZ  ®ui|aiB3  qwoN 

USAxogsnduiBO 
OVZ  3»Fns  ‘aAjjQ  UBAiqns  \OLZ 
XjisjaAiuQ  ajBjs  BunoJB3  qjiojq 
saoiAiag  suiBiaoJd  pojosuods  10  aoujn 

uosuods  Joj 

rAjISJOAIUn  JOJ 

ISMOnOJ  SB 

sBiiiBd  Bip  01  passaippe  acuiiso^  jo  (reui  ssBjo-isjij  ‘aoi/uos  ipiiu  jqSiuiOAo  o»bau<I  Kq  pawAitBp 
SuijUM  ui  oq  jsnm  ,uBU»aj3v  siqj  Jopun  uoaiS  sq  /Cbui  qoiqM  jo  uoAfi  oq  o,  pgainbaj  soopw  Xuy 

S)3«)ao3  '8 

liiduiaoj3y  siqj  lo  uoijbuiuuoi 
aub  BAiAjns  ||Bqs  )U3ui9oi8v  siqijo  9  puB  j  SUOIJOBS  ‘iuau»ai8v  qareasB^f  uo-Monoi  e  ui 
p3qsi[qB|S33J  ss3|un  JUBuoaiav  swjo  uoitBUfutio)  aqi  jo  soiubj  aqj  uaaAvjaq  juaurawav 
qai8BSB>|  B  JO  aiBp  aAipojja  aip  |ijun  dn  sjsoo  umo  jfaq)  i|b  joj  aiqjsuodsai  si  iQjsd  uoBg 
'diqsuo^ai  sjqj  jo  pouad  aip  inoqanoiq}  pajunouj  sjsoo  oj  padsaj  qjiAv  /OJsd  jaqjo  auj  oj 
Ajjliqisuodsaj  jo  /(jnp  uoijBajiqo  Xus  ajaaio  oj  panjjsuoo  aq  ||Bqs  juatua^y  siqj  u;  8uiqjOM  (0) 

'uoijBuiuuaj 

JO  ajBp  aAjjoajja  ub  oj  sailHVd  W  Jo  juaujaaj8B  |Bnjnui  aqj  (a)  jo  fsjojipauo  s 
JBMlio  jgai^  aqj  joj  apBiu  Xyadojd  s./Cubj  Jaqjiajo  ||b  XnBijuBjsqns  jo  juaiuuaissB  auj  Jo 
sjqap  sji  XBd  oj  XjiifqBUi  jo  XouaA|osuc  s,XwBd  Joqjia  jo  uosBaa  Xq  Xyadoad  aqj  jo’aajsiuj  jo 
jaAjaoaj  pajuioddB  aqj  jo  ‘mb[  XouaAiosui  |wapaj  jo  ajBjs  Xub jo  suoisiAOjd  aqj  oj  juBiuund 
jdnDpreq  jo  juaAiosui  si  Xjjbj  jaqjia  jBqj  uoijBuiuuajap  jBioipnf  (ai)  5joBJjuooqns  aqj 
*>®|d  »“»«»  s.iSN  urejqo  OJ  ajnirej  (lu)  :s3LLdVd  Voq  Jo  juauK^  IBtijnui  aqj  uodn 

pspuajxa  aq  Xbui  juaiuaaiay  siqj  <po.uad  qjuoiu  (5)  auiu  aqj  jo  uoijBJidxa  aqj  uodn  jeM  Xq 
uoijBJapisuoo  japun  nps  si  JOgfOHd  J!  ‘wAOAvoq  ‘papiAOjd  Jjoai^  a^sp  aAijoaua  aqj  uiim 
sqjuoui  (6)  auiu  JO  uoijwidxa  aqj  (11)  ;juauiaaj8y  siqj  sapasjadns  jBqj  uiaja’q  pajBfduiajuoo 
Pttjjuooqns  b  jo  S3113Vd  Mioq  Xq  uoijnoaxa  aqj  (i)  :uodn  ajBuiuuaj  niiqs  juaujaai8B  siqj,  (q) 

•juauiaaiaB  siqj  jo  suuaj  aqj  qjiM  X|diuop  oj  Xjjbj  jaqjo  aqj  jo  aanirej 
aqj  JO  juaAa  aqj  ui  Xwbj  jaqjja  Xq  pajBuiuuaj  aq  osib  Xbui  juauiaaiaB  siqx  'Xirej  jaqjo  aqj 
oj  aoijou  uajjuAv  sXap  (o£)  Xjiiqj  uodn  Xjjbj  jaqjia  Xq  pajBUjuuaj  aq  Xbui  juauiaaiaB  siqx  (b) 


'aopBmuuax  'L 
joafojd  nyoo  siqj  jo  sj|nsai 

aqj  JO  uoijBziiBiaiauiuioo  qjiM  uoijoauuoo  ui  auisuB  siujBp  Xub  oj  pjBaai  qjiM  juauiuiaAOQ 
Bip  ssai^q  p|oq  pire  /^luiuapui  [jim  ANVdWOD  ANVdWOOJo  XjuoqjnB  aqj  japun 
JO  Aq  joafoid  nyoo  siqi  Jo  sjjnsai  aqj  jo  uoijBziiBjojauiuioo  qjiM  uoijoauuoo  ui  auisuB 
suiiBjo  Xub  oj  pjB8ai  qjiM  AiIS>I3AINn  ssafuireq  p|oq  pire  ^luuiapui  kim  ANVdWOD  (q) 


[swvHOOJid  cranosKOds  do  hdluo  s.AiisjiaAiNn  aivis  dn 

AH  aaNOIS  QNV  OaLVIlOOSN  SSHlNfl  aiOA  QNV  nriN  SI  INaWHSMOV  SIHl] 


[THIS  AGREEMENT  IS  NULL  AND  VOID  UNLESS  NEGOTIATED  AND  SIGNED  BY 
NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROGRAMS] 


(3)  Where  more  than  one  royalty  might  oUierwise  be  due  in  respect  of  any  unit  of  product 
or  service  under  a  license  pursuant  to  this  Agreement,  the  parties  shall  in  good  faith 
negotiate  to  ameliorate  any  effect  thereof  that  COMPANY  can  demonstrate  would 
threaten  the  commercial  viability  of  the  affected  products  or  services  by  providing  in 
such  license(s)  for  the  renegotiation  of  total  royalties  due  in  respect  of  any  such  unit. 

4.  Follow-on  Research  or  Development 

All  additional  research  or  development  work  specifically  related  to  the  GOALl  Project  which 
continues  to  actively  involve  both  UNIVERSITY  and  COMPANY,  including  any  licenses, 
contracts,  subcontracts,  sublicenses  or  arrangements  of  any  type,  shall  contain  appropriate 
provisions  to  implement  the  Project  Intellectual  Property  rights  provisions  of  this  agreement  and 
insure  diat  the  Parties  aiid  the  Government  obtain  arid  retain  such  rights  granted  herein  in  all 
future  resulting  research,  development,  or  commercialization  work  as  defined  herein. 

5.  Confidentiality/Publication. 

\ 

(a)  Background  Intellectual  Property  and  Project  Intellectual  Property  of  a  party,  as  well  as  other 
proprietary  or  confidential  information  of  a  party,  disclosed  by  that  party  to  the  other  in 
connection  with  this  GOALl  project  and  clearly  and  properly  identified  at  the  time  of  disclosure 
as  proprietary  or  confidential  shall  be  received  and  held  in  confidmce  by  the  receiving  party  for 
three  yearn  from  the  date  of  d  isclosure  and,  except  with  the  consent  of  the  disclosing  party  or  as 
permitted  under  this  Agreement,  neither  used  by  the  receiving  party  nor  disclosed  by  the 
receiving  party  to  others,  provided  that  the  receiving  party  has  notice  that  such  information  is 
reg^^  by  the  disclosing  party  as  proprietaiy  or  confidential.  However,  these  confidentiality 
obligations  shall  not  apply  to  use  or  disclosure  by  the  receiving  p^  after  such  information  is  or 
becomes  known  to  the  public  without  breach  of  fois  provision  or  is  or  becomes  known  to  the 
receiving  party  from  a  source  independent  of  the  disclosing  party  or  is  developed  by  or  for  the 
receiving  party  independently  of  its  disclosure  by  foe  disclosing  party. 

(b)  Subject  to  the  terms  of  paragraph  (a)  above,  either  party  may  publifo  its  results  from  this 
GOALl  project.  However,  foe  publishing  party  w|ll  negotiate  foe  right  of  refusal  with  foe  othw 
party  wifo  respect  to  a  propb^  publication,  as  well  as  a  day  period  in  which  to  review  proposed 
publications  and  submit  commits,  which  will  be  given  full  consideration  before  publication. 
Purfoermore,  upon  request  ofthe  reviewing  party,  publication  win  be  deferred  for  up  to  ^ 
additional  days  for  preparation  and  filing  of  a  patent  application  which  the  reviewing  party  has 
the  right  to  file  or  to  have  filed  at  its  request  by  the  publishing  party. 

6.  Liability. 

(a)  Each  party  disclaims  all  warranties  running  to  the  other  or  through  the  other  to  third  parties, 
whether  express  or  implied,  including  without  limitation  warranties  of  merchantability, 
fitness  for  a  particular  purpose,  and  freedom  from  infringement,  as  to  any  information, 
result,  design,  prototj^e,  product  or  process  deriving  directly  or  indirectly  and  in  whole  or 
part  from  such  party  in  connection  with  this  GOALl  project 
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_ _  sajiiBAoi  uinuiiuiui 

^  JO/puB  SBuojsaiiui  U0IJB21IBI0JBUIUIO3  3|qBuosB3J  (ji)  ‘3sua3j|  sAjsnpxa  UBiO  aSBii  ^ 

“!  PUB  AlIS^iaAINn  JO  -twadoja  |Bmod||3)ui  joafoja  aqj  *jo  iiiauiXo|diua  ssaioaui  udium 
JO  dsn  io  ajnioBjnuBui  ‘juaiudoiaAsp  aqj  jo  ‘Xpoquia  jBip  saojAjas  io  spnpoid  jo  saiBs 
00  AJJSH3AINn  oj  sapiBXoj  aiqBuosBai  jo  luauiXBd  (i)  .‘bjib  mjui  ‘apnpui  ttiM  asuaoii 
qons  JO  suuaj  aqi  AJJS^iaAINnio  Xuaday  |Bnpa|ppi  pafoja  ’qons  ‘jo  juauiXoidura 
aA|OAUt  ipii|AA  jo  asn  JO/puB  ainpBjnuBiu  ‘juaiudopAap  aqj  jo  ‘Xpoquia  ipiUAv 
saoiAjas  io  spnfkxid  |(as  jp/puB  asn  ‘ajpoi  oj  ANVdWOD  JOJ  JOWBuj  pafqns  aip  ui  isauppl 
SuUJSH^Iisin  -rapuri  asuaaji  b  joj  suopBiioSati  ojuj  jaiua  iprej  poc^  uj  puB  Xi^duioid 
lljM  sapM  aq)  uodnajaqAv  ‘^ISHHAINfl  oi  oapou  uawjjM  SuiAiSi  Xq  uopdo  uons 
asiaiaxa  Xbiu  amvj^OO  AlISdnAINH  padopAap  sbm  AllSH3AINn  JO  /twadoiu 

pnpaiiajur  pafdy  qons  ipiqAi  u\  pafojd  nVOO  siip  jo  asBqd  jBqj jo  aouBiuiojjad 
SiAlISHHAINn  JO  uoipiduioo  8uimohoj  sqjuoiu  aaiq)  |ijun  Suipuajxa  pouad  uondo 
ire  JOJ  ‘asi^n  B  JOJ  uoiido  OAisnpxa  ub  aABq  njM  ANVdWOD  ‘uonuaAUi  aiqBjuajBd 
X|pi)uaiod  B  UBip  jaqio  si  AJLIS^SAINn  JO  Xjjadojj  iBnpaipjui  pafoja  ajaq^  (3) 


uinoiiuiui  jo/puB  sauojsaijui  uoijBZHBiajaunuoo  aiqBUosBan  (ij.)  ‘asuaoq  aAisniiia  ub 
JO  asm  aqi  ui  ‘puB  asuaai j  atp  Xq  paiaAOo  saujunoo  ui  uoquaAui  aqj  joj  uoipaioJd  juand 
SUIUIBIUIBUI  pUB  8urt8«  ut  AJJSHaAINtfl  ^  paunoui  sasuadxa  jo  aWjWoo  Xq 
juauw^miai  (f  j)  fuoijuaAui  aqj  ‘jo  iuauiXo|diua  saA(0AUj  qojqAv  jo  asn  jo  ajnpBjnuBiu 
nuaUidoiaAPiJ  aqj  jo  ‘Xpbqufe  qaiqM  saoiAjm  jo  spnpojd jo  satBS  uo  a  I  r<ni:iAiwn 
OJ  saijlBXoj  aiqBOosBaj  jo  (uauiXad  0)  :XiI»  Jajui  ‘apnpuf  him  asuaoq  qonsjo  sui^  aui 
uoijuaAUi  aqj  ‘jo  juauiXofduia  saAjOAUi  qoiqM  jo  asn  jo/puB  ajnpBjnireiu  ‘juauidoiaAop 
aqj  JO  Xpoquia  jwp  saoiAjas  jo/pire  spnpoid  nas  jo/puB  asn  *axBiu  oj  ANVrfwm  joi 
uoijuaAUj  ^  ur  ^q8!J  ji^  s,AiiSd^INn  -wpon  asuaoii  b  joj  suojjBpoSau  ojui  jajua 
VPJ  Pto8  ui  puB  Xijduiojd  HfM  saijj^  aq,  uOdnaiaqM  ‘AlISH3AINn  oj  aoijou  j^um 
8UIA18  Xq  uoijdo  qons  asipoxa  Xbui  ANVdWOD  ‘uoijdo  ub  jo  uoijmiiuuaj  jo  uoijBJidxa 

s.AIISd3AINn  uodn  as^'jpAv 
aiqBooAoi  XiiBoijoiud  jou  ^uaiujiuluioo  jpud  UBip  jaqjb  ^Jopunaiaq  sasuadxa  SUquajBd 

-  n»fuaas  jaqiny  asBO  qoiqM  ui  ‘AlIS>I3AlNn  oj  aopou  uajjuM  8uiAi8 

Xq  HIM  ^  uoij^  qons  ajBUiuiiaj  Xbui  ANVdWOD  ANVdWOD  pajsanbaj  uoijbajojd 
juaiBd  XUB  puB  AliS)i3AINn  ^q  pdrepmi  uoijoajojd  juajBd  s  n  ^ub  8uiuibjuibui 
puB  Suinsind  ui  pouad  ub^do  aqj  jo  uo|jBUiiujaj  jo  uojjsjidxa  oj  joud  AJJSd^INn 
Xq  pajjnoui  sasuadxa  aqj  joj  AlIS^SAINfl  asinquiiaj  ‘aoiOAUi  jaya’sXBp  Xjjiqj  uiqjiM 
11!^  ANVdWO^  ‘uoijdo  aqj  puajxa  oj  uoijoap  sji  jo  aoijou  saAi8  ANVdWOD  qo'qM  joj 
uopuaAUj  i^UB  Joj  -ANVdWOD  pajsanboj  uojjoajojd  juajBd  Xubjo  Jo  aiISH^INH 
Xq  ^jjiui  uoijuaAW  aqj  joj  uojjoajojd  juajBd  sajBJS  paqun  ^“b  jp  aouBuajuiBiu 
puB  jinsjnd  aqj  anuijuoosip  X|!JBjuri|OA  jou  h.im  ’uOijoas  siqj  jopun  pajinbau  sb  sasqadxa 
SuijuajBd  asjnquiiaj  oj  ANVdWOD  JO  aJnUBj  aqj  uodn  JO  ANVdWOD  JO  juasuoo  uanuM 
aqi  qijM  Jdaoxa  *puB  ANVdWOD  '^q  f  uijum  ui  pajsanbaj  UoijuaAui  aqj  joj  uoijoajcud 
juajBd  Xire  urejureui  puB  ansjnd  him  AlisH3AINn  ‘puajxa  oj  uoijoap  jo  AMVdWOO 
Xq  aoijou  8ujMOHOj  uojjdo  qons  jo  pouad  aqj  8uuna  pouad  uoijdo  [bijiui  aqj  jo 
uoijBJidxa  aqj  oj  Joud  AlISd3AlNn  oj  uojjoap  qons  jo  aofjou  uapuM  8UIA18  Xq  sqjuotu 


[SWVJI£X)Hd  aHJfOSNOdS  JO  3DIJJO  S.AlISdHAINA  31VJLS  DN 
Ag  OHNOIS  QNV  aaiVIlOOHN  SSHINO  QIOA  ONV  llON  SI  iNHWaSWOV  SIHll 


[THIS  AGREEMENT  IS  NULL  AND  VOID  UNLESS  NEGOTIATED  AND  SIGNED  BY 
NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROGRAMS] 


3.  Project  Intellectual  Property. 

(a)  "Project  Intellectual  Property"  means  the  legal  rights  relating  to  inventions  (including 
Subject  inventions  as  defined  in  37  CFR  401),  patent  applications,  patents,  copyrights, 
tradnna^,  mask  works,  trade  secrets  and  wy  other  legally  protecUd>le  information, 
includihg  cdr^uto'  software,  first  made  or  g»ierated  during  the  performance  of  this 
GOAL!  project. 

(b)  Except  as  otherwise  provided  herein,  ownership  of  Project  Intellectual  Property  tiiall  vest 
in  die  [Murty  whose  personnel  conceived  the  subject  matter  or  first  actually  reduced  the 
subject  matto-  to  practice,  and  such  party  may  perfect  legal  protection  therein  in  its  own 
name  and  at  its  own  expense.  Jointly  made  or  generated  Project  Intellectual  Property  shall 
be  jointly  owned  by  the  Parties  unless  otherwise  agreed  in  writing.  The  COMPANY  shall 
have  the  first  option  to  negotiate  for  UNIVERSITY’S  ri^ts  in  Project  Intellectual  Pitqrerty 
wh^ber  solely  or  jointly  made  unless  othovrise  agreed  in  writing.  Inventorship  shall  be 
determined  in  accordance  with  U.S.  Patent  laws. 

(c)  The  Parties  agree  to  di^lose  to  each  other,  in  writing,  each  and  every  Subject  Invention, 
which  may  te  jjatentable  or  otherwise  protectable  undw  the  United  States  patent  laws  in 
Title  35,  United  States  Code.  The  P^es  adowwledge  tiiat  they  will  disclose  Subject 
Invemions  to  each  other  and  the  NSP  within  two  (2)  months  after  their  respective 
inventor(s)  first  ditolpse  the  invention  in  writing  to  the  pnson(s)  responsible  for  patent 
matters  of  the  diswlpiiing  Party.  All  written  disclosures  of  such  inventions  shall  contain 
sufficieiit  detail  of  the  invention,  idcntificittlon  of  any  statutory  bars,  and  shall  be  marked 
confidential,  iri  accordance  with  35  U.S.C.  205. 

(d)  Each  party  h«eto  may  use  Project  Intel  lectoal  Property  of  the  other  nonexclusively  and 
without  compoi^on  specificdly  for  the  resewch  or  developmoit  activities  of  this  GOALI 
proje^  including  inclusion  in  GOALI  project  reports  to  the  NSF  and  proposals  to  the  NSF 
for  continued  funding  of  this  GOALI  project  through  additional  phases. 

(e)  In  addition  to  the  Government's  rights  under  the  Patent  Rights  clause  of  37  CFR  401 .14, 
tile  Parties  agree  that  the  Government  shall  have  an  irrevocable,  royalty  free,  nonexclusive 
licenM  for  any  governmental  purpose  in  any  Project  Intellectual  Pn^i^ty. 

(f)  COMPANY  will  have  an  option  to  commercialize  the  Project  Intellectual  Prqiaty  of 
UNIVERSITY,  subject  to  any  rights  of  the  Government  therein,  as  follows— 

(I)  Where  Project  Intellectual  Property  of  UNIVERSITY  is  a  potentially  patentaUe 
invention,  provided  that  COMPANY  pays  ail  costs  for  the  preparation,  filing,  prosecution 
and  maintenance  of  such  Project  Intellectual  Property,  COMPANY  will  have  an 
exclusive  option  to  negotiate  for  a  license  to  such  invmtion.  The  Initial  option  period 
will  be  two  months  after  such  invention  has  been  reported  to  COMPANY.  COMPANY 
may,  at  its  election  and  subject  to  the  patent  expense  reimbursement  provisions  of  this 
section,  extend  such  option  by  up  to  one  month  for  a  total  period  not  to  exceed  three 
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^S^HAINn  am  m!M  pawijoaau  aq  jsnui  Suisuaoii  joi  aioBiiBAB 

puBT««qu.nouaun  s,  X;»day  ,Bnpa„3,u,  pmoS^oe^  AUSH^MX^J  (q) 

'^.udoid  amXpoqua  uoiwuuoiui 
iCuB  pire  ^aioas  apwi  sjjjom  5|sbui  ‘sjirtuiapaij  ‘sjqSjxCdoo  ‘sjua^ed  ‘suoiisDiidife  luand 
uoiiusAui  Suipniaui  juauiaajSy  siip  jo  juapuadapui  ao  aidjaq  padoiSAdb  sailtfvw  moo 
iO  «„j,  JO  ,^^u  ,.80,  «„  p™  yCpodOKi  SUIBIU  ,,/(wd^d^o4,„4i|S^5pS^  (0) 

‘iCMadojj  |Bn|3a||9)a]  pnnojSipBg  z 

ANVdWOD  JO  AJJS^HAINn  pa^o|duw  sianpiAipui  aaqm 
siopBuuoaqns  ^sjuBiinsuba  |ib  pue  Xub  o,  Kjdds  ip^qs  jusumi8v  siipjo  suoisuoad  aqi  (o) 

-pJiMABqns  aqi  JO  suiao)  aip  ui  saitinSiqure  aA|osaj  oj  paiiapisuoo  aq  ireqs  )nq  ‘aimistui 

AJJS^SAINn  m  iSN  4pap^» 

jMuiaaigB  §uipun#  aqj  Jo  ao  paBMsqns  qsfnsjo  suua)  aip  jaipBjjuoo  oa  a|qBdi|ddB  £0  aou 
B  n  ‘ANVdWOD  paidaDJw  pue  AUS^igAINH  ^q  opsuJ  sj  ptm^ns 

ANVdWOO  Jou  pJOtAB  6a  ^aeSnqo  aq  aou  ||Bqs' AJjs^3AINn 
aiqBUOseaa  8  uupjM  paXaiqae  aou  si  uoianiosai  qans  ji  ‘aaAaAvoH  •$aiouqaSucSul 

am  ^  *‘P  luauiaaiSv  siqa  jo  subisuvoid 

aqa  qaiM  aibasisuodui  aq  oa  aBOdife  auaujaaaSe  Suipuhj  qans  jo  suiiOa  oui  if  auau^v  siui 

p»  -iKodoKt  ^  a.n>«n(  «n  wo.  s«.tn  .i4Kf 

'UlS»tAINn  pui  -ANVdWOD  o)  »BUno.^'8i..^ 
dpiAoad  iCpduioad  ii|m  AlISd^IKfl  ‘aAbqe  aiqureaad  aqa  ui  6a  paanjaa  le^bad  nvno 
aqa  uodn  passq  AJJSd3AINn  oa  papJBMB  si  aoofoid  nVOO  b  aoj  auauiaaj2B  Stuipurq  ^  (q) 

„  r  j  '9A0QB  9|qitlB9jd  3U1  UI  01 

paiaajaa  aoafoad  nvoO  aqa  oa  9u^(aa  ^pBUi  oa  Xjuo  aiqBajidde  aq  ||Bqs  aiou»aj8v  s|qi  (b) 

*}aaiuaaj8v  siqi  Jo  iCaqiqBanddy  •  [ 

.  5103‘Kaunf  anOqeaouo  ANVflWOO 

Aq  iSH  oa  paaaiuiqns  ..‘sauBuiunrauoa  aaaeM  Suppiup  jo  ssep  Avau  b  -  JuaqaSci^ 
ojoritfjad  •giifVOO  :HgOVg«  paiaiaua  (Bsodoad  b  pum  oa  ANVdWm  oa  f  4<!wa 
uuijBpimoj  a^^as  IBUoiaBN  aqa  Xq  papjBMB  aq  >(bui  aeqa  auauiaajSe  guipunj  nvOO 
«»  Japun  („S3IldVd..  aqa  sb  oa  paipjai  ja^BUjaiaq)  aIIS^HAINH  PM8  ANVdWOD 
/?q  ano  pautea  aq  ai  aoOfaid  nvOO  “B  oa  ?uiaB|aj  saqSu  uieyaa  saiaJBd  aqa  uaaAvaaq 

f  ‘BuqejBO^ipiON 

WOjBg  HI  saoiAps  aAiiBJasiuiaipv  ‘0t3  aams  ‘aAiia  UBAiilhs  iQiz  aB  ssauisnq jo  aaeid 
IBdiaujjd  B  fuiABq  uopnajasui  qaieasaa  b  ‘AlISHaAINQ  aiVlS  VWlOUVD  ^MON 
P“®  CiANVdWODM)  £0^3  ON  ‘“oaSujuqiy^  -jq  jaauaQ  auaunuaAoo  S£Z  18  ssauisnq  lo 
aaB|d  iBdiauud  b  SuiABq  ..Aauoqany  Aj||jai  [  OjiqrtJ  j^aj  adiO„  uaa/vuaq  auauiaai^v  siqi 

uibjSojj  (nvOO)  ^Jisnpui  qi{M  nosiBiq  aiuiapBay  Joj  sainuniJoddo 
aoBJO  JSM  aqi  japun  iCuadojj  (Bniaanaani  uj  saq3ig  jo  uoiiBaony 


(swvaiooaw  aaHosNcws  ho  aoiiHO  s.AiisnaAiNn  aivis  dn 
Aa  diNois  QNV  aaiviiooHN  ssaiNTi  QiOA  ONV  nfiN  SI  iNawaaaiov  sihi] 
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*  \ 

John  Malone 


From: 

Sent: 

To: 

Cc: 


Subject: 


Richardson,  Vanessa  L  (BFA/DGA)  <vlrichar@nsf.gov> 

Thursday,  August  27,  2015  2:13  PM 
'Detlef  Knappe' 

Michael  Richardson;  Patrick  Hayes;  Jalisa  Melton;  Rod  Lassiter; 
Laurinda_Perez@ncsu.edu;  Lenise  Sellars;  SPS;  Laurinda  Perez;  Monique  Burnette; 
Cooper,  William  J.;  Richardson,  Jessie  L;  Cynthia  Froass;  Young,  Jasmine  V.;  Robey,  John 
Christopher 


Thank  you  all  so  much  for  getting  this  to  me  so  quickly.  1  am  about  to  forward  for  final  approval. 


Best  wishes, 


Vounjeao'L  HOchardtoyo 

Lead  Grant  and  Agreement  Specialist 

National  Science  Foundation,  Arlington.  VA  22230 

(703)  292-4839  virichartansf.qov 

I  dwell  in  possibility.  ~  Emily  Dickinson 


From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

Sent:  Thursday,  August  27,  2015  9:53  AM 

To:  Richardson,  Vanessa  L.  (BFA/DGA)  .  .  „  ^  i  •  c  n 

Cc:  michael.richardson@cfpua.org;  Patrick  Hayes;  Jalisa  Melton;  Rod  Lassiter;  Laurinda_Perez@ncsu.edu;  Lenise  Sellars; 

SPS'  Laurinda  Perez;  Monique  Burnette;  Cooper,  William  J.;  Richardson,  Jessie  L;  Cynthia  Froass;  Young,  Jasmine  V. 
Subject:  Re:  CBET  -  1550222  -  NEED  RNAL  SIGNED  GOAU  INTELLECTUAL  PROPERTY 


Hi  Vanessa, 

In  the  end,  everyone  came  through  quickly.  Please  see  attached. 

Let  me  know  if  you  have  questions. 

Best, 

Detlef 

On  8/26/15  3:51  PM,  Richardson,  Vanessa  L.  (BFA/DGA)  wrote: 

Thank  you  so  much.  As  long  as  I  know  that  it  is  coming,  I  can  hold  the  proposal.  Thank  you 
again  for  your  response. 


Best, 

Vanessa  L.  Richardson 

Lead  Grants  Specialist 

Division  of  Grant?  and  Agreements  (DGA) 

vlricharg>nsf.BOV  -  (703)  292-4839 

From:  Detlef  Knappe  rmailto:knappe(S)ncsu.edu] 

Sent:  Wednesday,  August  26,  2015  3:24  PM 

To:  Richardson,  Vanessa  L.  (BFA/DGA)  <vlrichar@nsf.ROV> 

Cc-  mirhael.richarflsnn@cfDua.org:  Patrick  Hayes  <phaYes@ncsu.ed.u>;  Jalisa  Melton 
<immPlton@ncsu.edu>;  Rod  Lassiter  <rod  lassiter@ncsu.edu>;  Laurinda  Perez@nc5u.edu;  Lenise 
Sellars  ^ifnmnhrP@ncsu.edu>:  SPS  <SDS@ncsu.edu>;  Laurinda  Perez  <llmarsh@ncsu.edu>;  Momque 
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[SWV^DOHd  OHHOSNOdS  dO  SDlddO  S.AlISHHAINn  ElVlS  3N 
Aa  aaNois  onv  aaivuooaN  ssaiNn  aiOA  onv  noN  si  iNawaaaDv  sirl] 


[THIS  AGREEMENT  IS  NULL  AND  VOID  UNLESS  NEGOTIATED  AND  SIGNED  BY 
NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROGRAMS] 


(b)  COMPANY  will  indemnify  and  hold  harmless  UNIVERSITY  with  regard  to  any  claims 
arising  in  connection  with  commercialization  of  the  results  of  this  GOALI  project  by  or 
under  the  authority  of  COMPANY.  COMPANY  will  indemnify  and  hold  h^less  the 
Government  with  regard  to  any  claims  arising  in  connection  with  commercialization  of  the 
results  of  this  GOALI  project. 

7.  Termination. 

(a)  This  agreement  may  be  terminated  by  either  Party  upon  thirty  (30)  days  written  notice  to 
the  other  Party.  This  agreement  may  also  be  terminated  by  either  Party  in  the  event  of  the 
failure  of  the  other  Party  to  comply  with  the  terms  of  this  agreement. 

(b)  This  agreement  shall  terminate  upon;  (i)  the  execution  by  both  PARTIES  of  a  subcontract 
contemplated  herein  that  supersedes  this  Agreement;  (ii)  the  expiration  of  nine  (9)  months 
from  the  effective  date  hereof,  provided,  however,  if  PROJECT  is  still  under  consideration 
by  NSF  upon  the  expiration  of  the  nine  (9)  month  period,  this  Agreement  may  be  extended 
upon  the  mutual  agreement  of  both  PARTIES;  (iii)  failure  to  obtain  NSF’s  consent  to  place 
the  subcontract;  (iv)  judicial  determination  that  either  Party  is  insolvent  or  b^krupt 
pursuant  to  the  provisions  of  any  state  or  federal  insolvency  law,  or  the  q)pointed  receiver 
or  trustee  of  the  property  by  reason  of  either  Party's  insolvency  or  inability  to  pay  its  debts, 
or  the  assignment  of  substantially  all  of  either  Party’s  property  made  for  the  benefit  of  that 
Party's  creditors;  or  (v)  the  mutual  agreement  of  both  PARTIES  to  an  effective  date  of 
termination. 

(c)  Nothing  in  this  Agreement  shall  be  construed  to  create  any  obligation  duty  or  responsibility 
to  the  other  party  with  respect  to  costs  incurred  throughout  the  period  of  this  relationship. 
Each  party  is  responsible  for  all  their  own  costs  up  until  the  effective  date  of  a  Research 
Agreement  between  the  Parties  or  the  termination  of  this  Agreement.  Unless  reest^hshed 
in  a  follow-on  Research  Agreement,  Sections  5  and  6  of  this  Agreement  shall  survive  any 
termination  of  this  Agreement 

8.  Contacts 

Any  notices  required  to  be  given  or  vriiich  may  be  given  under  this  Agreement  must  be  in  writing 

delivered  by  private  overnight  mail  service,  first-class  mail  or  fecsimile  addressed  to  the  Parties 

as  follows: 


For  University; 

For  Sponsor: 

Office  of  Sponsored  Programs  Services 
North  Carolina  State  University 

2701  Sullivan  Drive,  Suite  240 

Campus  Box  7514 

Raleigh,  North  Carolina  27695-7514 
919-515-2444,  sps®ncsu.edu 

Jim  Flechtner 

Cape  Fear  Public  Utility  Authority 

235  Government  Center  Dr.  Wilmington, 
NC  28403 

910-332-6669 

J  im.Flechtner(2).cfpua.org 

15-3259  Knappe  GOALI  NSF  IP  Agreement  08-26-201 5.docx 
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months  by  giving  written  notice  of  such  election  to  UNIVERSITY  prior  to  the  expiration 
of  the  initial  option  period.  During  the  period  of  such  option  following  notice  by 
COMPANY  of  election  to  extend,  UNIVERSITY  will  pursue  and  maintain  any  patent 
protection  for  the  invention  requested  in  writing  by  COMPANY  and,  except  with  the 
written  consent  of  COMPANY  or  upon  the  failure  of  COMPANY  to  reimburse  patenting 
expenses  as  required  under  this  section,  will  not  voluntarily  discontinue  the  pursuit  and 
mainten^ce  of  any  United  States  patent  protection  for  the  invention  initiated  by 
UNIVERSITY ur  ofany  patent  protectionrequested^>y  COMPANY.  For  any  invention 
for  which  COMPANY  gives  notice  of  its  election  to  extend  the  option,  COMPANY  will, 
within  thirty  days  after  invoice,  reimburse  UNIVERSITY  for  the  expenses  incurred  by 
UNIVERSITY  prior  to  expiration  or  termination  of  the  option  period  in  pursuing  and 
maintaining  any  U.S.  patent  protection  initiated  by  UNIVERSITY  and  any  patent 
protection  requested  by  COMPANY.  COMPANY  may  terminate  such  option  at  will  by 
giying  written  notice  to  UNIVERSITY,  in  which  case  further  accrual  of  reimbursable 
patmtirig  expenses  hereunder,  other  than  prior  commitments  not  practically  revocable, 
will  cease  upon  UNIVERSITY'S  receipt  of  such  notice.  At  any  time  prior  to  the 
expiration  or  termination  of  an  option,  COMPANY  may  exercise  such  option  by  giving 
written  notice  to  UNIVERSITY,  whereupon  the  parties  will  promptly  and  in  good  faith 
enter  into  negotiations  for  a  license  under  UNIVERSITY’S  patent  rights  in  the  invention 
for  COMPANY  to  make,  use  and/or  sell  products  and/or  services  that  embody,  or  the 
development,  manufacture  and/or  use  of  which  involves  employment  of,  the  invention. 
The  term?  of  such  license  vrill  include,  inter  alia,:  (i)  payment  of  reasonable  royalties  to 
UNIVERSITY  on  sales  of  products  or  services  which  embody,  or  the  development, 
manufacture  or  use  of  which  involves  employment  of,  the  invention;  (ii)  reimbursement 
by  COMPANY  of  expenses  incurred  by  UNIVERSITY  in  seeking  and  maintaining 
patent  protection  for  ^e  invention  in  countries  covered  by  the  license  and,  in  the  case  of 
an  expiusive  license,  (iii)  reasonable  commercialization  milestones  and/or  minimum 
royalties. 

(2)  Where  Project  Intellectual  Property  of  UNIVERSITY  is  other  than  a  potentially 
patentable  invention,  COMPANY  will  have  an  exclusive  option  for  a  license,  for  an 
option  period  extending  until  three  months  following  completion  of  UNIVERSITY'S 
performance  of  that  phase  of  this  GOALI  project  in  which  such  Project  Intellectual 
Property  of  UNIVERSITY  was  developed  by  UNIVERSITY.  COMPANY  may  exercise 
such  option  by  giving  writt«i  notice  to  UNIVERSITY,  whereupon  the  parties  will 
promptly  and  in  good  faith  enter  into  negotiations  for  a  license  under  UNIVERSITY'S 
interest  in  the  subject  matter  for  COMPANY  to  make,  use  and/or  sell  products  or  services 
which  embody,  or  the  development,  manufacture  and/or  use  of  which  involve 
employment  of,  such  Project  Intellectual  Property  of  UNIVERSITY.  The  terms  of  such 
license  will  include,  inter  alia,:  (i)  payment  of  reasonable  royalties  to  UNIVERSITY  on 
sales  of  products  or  services  that  embody,  or  the  development,  manufacture  or  use  of 
which  involves  employment  of,  the  Project  Intellectual  Property  of  UNIVERSITY  and,  in 
the  case  of  an  exclusive  license,  (ii)  reasonable  commercialization  milestones  and/or 
minimum  royalties. 
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Allocation  of  Rights  In  Intellectual  Property  under  the  NSF  Grant 

Opportunities  for  Academic  Liaison  with  Industry  (GOALI)  Program 

This  Agreement  between  “Cape  Fear  Public  Utility  Authority”,  having  a  principal  place 
of  business  at  235  Govemm«it  Center  Dr.  Wilmington,  NC  28403  ("COMPANY")  and 
NORTH  CAROLINA  STATE  UNIVERSITY,  a  research  institution  having  a  principal 
place  of  business  at  2701  Sullivan  Drive,  Suite  2^,  Administrative  Services  III,  Raleigh, 
North  Carolina,  2T61 3  ("UNIVERSITY^^s  entered  intoHforThe  purpostofaHocating^ 
between  the  parties  certain  rights  relating  to  an  GOALI  project  to  be  carried  out  by 
COMPANY  and  UNIVERSITY  (hereinafter  referred  to  as  the  "PARTIES")  under  an 
GOALI  funding  agreement  that  may  be  awarded  by  the  National  Science  Foundation 
(NSF)  to  COMPANY  to  fund  a  proposal  entitled  ’’EAGER:  GOALIE:  Perfluoro 
(poIy)ethers  -  a  new  class  of  drinking  water  contaminants,"  submitted  to  NSF  by 
COMPANY  on  or  about  June  23, 2015 

1 .  Applicability  of  this  Agreement. 

(a)  This  Agreement  shall  be  applicable  only  to  matters  relating  to  the  GOALI  project  referred 
to  in  the  preamble  above. 

(b)  If  a  funding  agreement  for  a  GOALI  project  is  awarded  to  UNIVERSITY  based  upon  the 
GOALI  proposal  referred  to  in  the  preamble  above,  UNIVERSITY  will  promptly  provide  a 
copy  of  such  funding  agreement  to  COMPANY,  and  UNIVERSITY  will  make  a  subaward 
to  COMPANY  if  applicable  in  accordance  with  the  funding  agreement,  the  proposal,  and 
this  Agreement  If  the  terms  of  such  funding  agreement  appear  to  be  inconsistent  with  the 
provisions  of  this  Agreement,  the  P^es  will  attempt  in  good  faith  to  resolve  any  such 
inconsistencies.  However,  if  such  resolution  is  not  achieved  within  a  reasonable  period, 
UNIVERSITY  shall  not  be  obligated  to  award  nor  COMPANY  to  accept  the  subaward.  If  a 
subaward  is  made  by  UNIVERSITY  and  accepted  by  COMPANY*  this  Agreement  shall 
not  be  applicable  to  contradict  the  terms  of  such  subaward  or  of  the  funding  agreement 
awarded  by  NSF  to  UNIVERSITY  except  on  the  grounds  of  fraud,  misrepresentation,  or 
mistake,  but  shall  be  considered  to  resolve  ambiguities  in  the  terms  of  the  subaward. 

(c)  TTie  provisions  of  this  Agreement  shall  apply  to  any  and  all  consultants,  subcontractors, 
independent  contractors,  or  other  individuals  employed  by  UNIVERSITY  or  COMPANY 
for  the  purposes  of  this  GOALI  project. 

2.  Background  Intellectual  Property. 

(a)  "Background  Intellectual  Property"  means  property  and  the  legal  right  therein  of  either  or 
both  PARTIES  developed  before  or  independent  of  this  Agreement  including  inventions, 
patent  applications,  patents,  copyrights,  trademarks,  mask  works,  trade  secrets  and  any 
information  embodying  propriety  data  such  as  technical  data  and  computer  software. 

(b)  Any  agreemait  for  UNIVERSITY  Background  Intellectual  Property  that  is  unencumbered  and 
available  for  licensing  must  be  negotiated  with  the  UNIVERSITY  Office  of  Technology  Transfe*. 
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John  Malone 


Sent: 

To: 

Subject: 

Attachments: 


Thursday,  AM 

Michael  Richardson;  knappe@ncsu.edu;  Frank  Styers;  Linda  Miles  Firm 
GOALIE  Project.  •  '  , 

SKMBT:iG36015p827080ia^ 


r  Attaitogd-js^^a  eopy  of  the  signed  agreemefitv'We  will  be  sending  a  hard  copy  in  today's  mail  to  Dr.  Knappe. 

SWiWeri&Sling  ar^^  I  Idok'fdrward  to  seeing  the  fihdihi^s.  Feel  free  to  cohtat|.mg,iftk- 

can  assist  further. 

Regards, 


da®!ajMi4l|chjitg§rsT»E  « 
"Ml^utive  Director 
Cape  Fear  Public  Utility  Authority 
235  Government  Center  Drive 
Wilmington,  NC  28403 
910-332-6669 
Jim.Flechtner@cfpua.org 
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NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROGRAMS] 


(h)  COMPANY  will  indemnify  and  hold  hamless  UNIVERSITY  with  regard  to  any  claims 
arising  in  connection  with  commercialization  of  the  results  of  this 
under  the  authority  of  COMPANY.  COMPANY  will  indemnify  and  hold  harmless  the 
Government  with  regard  to  any  claims  arising  in  connection  with  commercialization  of  the 

results  of  this  GOALI  project. 

7.  Termination. 

(a)  This  agreement  may  be  terminated  by  either  Party  upon  thirty  (30)  days  v\^tten  to 
^  the  other  Party.  This  agreement  may  also  be  terminated  by  either  Party  in  the  event  of  the 

failure  of  the  other  Party  to  comply  with  the  terms  of  this  agreement. 

(b)  This  agreement  shall  terminate  upon:  (i)  the  execution  by  both  PITIES  of  a  su^o"^act 

contei^lated  herein  that  supersedes  this  Agreement;  (ii)  the  expiration  of  nme  (9)  monAs 
from  the  effective  date  hereof;  provided,  however,  if  PROJECT  is  still  under  considwation 
by  NSF  upon  the  expiration  of  the  nine  (9)  month  period,  this  Agreement  may  be  extende 
uLn  the  Ztual  agreement  of  both  PARTIES;  (iii)  failure  to  obtain  NSF  s  consent  to  place 
the  subcontract;  (iv)  judicial  determination  that  either  Party  is  insolvent  or  b^pt 
pursuant  to  the  provisions  of  any  state  or  federal  insolvency  law,  or  the  appointed  receiver 
or  trustee  of  the  property  by  reason  of  either  Party’s  insolvency  or  inability  d®^ts, 

or  the  assignment  of  substantially  all  of  either  Party’s  property  made  for  the  beneft  of  that 
Party's  creditors;  or  (v)  the  mutual  agreement  of  both  PARTIES  to  an  effective  date  of 

termination. 

(c)  Nothing  in  this  Agreement  shall  be  construed  to  create  any  obligation  duty  or  resjtonsibility 
^  to  the  other  party  with  respect  to  costs  incurred  throughout  the  penod  of  this  relationship. 

Each  party  is  responsible  for  all  their  own  costs  up  until  the  effective  date  of  a  Resewch 
AgreLent  between  the  Parties  or  the  termination  of  this  Agreement.  Unless  reestablished 
in  a  follow-on  Research  Agreement,  Sections  5  and  6  of  this  Agreement  shall  surviv  y 
termination  of  this  Agreement. 


8.  Contacts 

which  may  be  given  under  this  Agreement  must  be  in  writing 
service,  first-class  mail  or  facsimile  addressed  to  the  Parties 

as  follows: 


Any  notices  required  to  be  given  or 
delivered  by  private  overnight  mail 


For  University: _ 

Office  of  Sponsored  Programs  Services 
North  Carolina  State  University 
2701  Sullivan  Drive,  Suite  240 
Campus  Box  7514 
Raleigh,  North  Carolina  27695-7514 
919-515-2444.  sps@ncsu.edu _ _ 


For  Sponsor: _ _ _ 

Jim  Flechtner 

Cape  Fear  Public  Utility  Authority 
235  Government  Center  Dr.  Wilmington, 
NC  28403 
910-332-6669 

Jim.Flechtner@cfpua.org _ 
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•XjjBd  Suisoiasip  aqj  Xq  ajnsopsip  sjf  jo  Xpuapuadapui  Xjrcd  SuiAiaaaj 
aqj  JOJ  JO  Xq  padopAap  si  jo  XjJBd  Suiso|asip  aqj  jo  juapuadapui  aamos  b  uiojj  Xjjred  SuiAiaaaj 
aqj  oj  uMOiq  sauioaaq  jo  si  jo  uoisiAOid  siqj  jo  qoBajq  jnoqjtM  aqqhd  aqj  oj  uavouj|  saiuoaaq 
JO  SI  uoijBUUojui  qans  ja^B  XjJBd  SujAiaaaj  aqj  Xq  ajnsopsip  JO  asn  oj  Xjdds  jou  jpqs  suoij83i|qo 
XjqBpuapijuoo  asaqj  ‘jaAaMOH  iBijuapiiuoo  JO  XiBjaudojd  sb  XjJBd  Sujsopsip  aqj  Xq  papj^aj 
SI  uoijBuiiojui  qons  jBqj  aopou  ssq  XjJBd  8uiA{aoaj  aqj  jBqj  papuoJd  ‘sjaqjo  oj  Xj^  guiAjaoaj 
aqj  Xq  pasopsip  jou  XjJBd  SuiAiaoaj  aqj  Xq  pasn  jaqjiqu  ^uauiaajSy  siqj  japun  p^iuuad 
SB  JO  XjJBd  Suisofosip  aqj  JO  juasuoo  aqj  qjiM  jdaoxa  ‘puB  ajnsofosip  jo  ajBp  aqj  uiag  sjBaX  aajqj 
JOJ  XjjBd  SuiAiaoaj  aqj  Xq  aouapijuoo  ui  p|aq  puB  paAiaoaj  aq  qBqs  jBijuapijuoo  jo  XiBjaudojd  sb 
ajnso|osip  JO  auip  aqj  jb  paijijuapi  X|jadojd  puB  XfiBap  puB  joafojd  nvoO  siqj  qjiM  uoijoauuoo 
UI  jaqjo  aqj  oj  XjJBd  jBqj  Xq  pasopsip  *XjJBd  b  jo  uoijbuuojui  pijuapyuoo  jo  Xj^audojd 
jaqjo  SB  ipM  SB  ‘XjJBd  b  jo  Xjjadojj  iBtijoaqajui  joafojj  pire  Xjjadojj  |Bnjoa||ajui  punojSsioBg  (b) 

'aoi|Ba!|qnd/Xj!iBi|aapijao3  g 

•uiaiaq  pauijap  sb  j|jom  uoijBzippjaunuoo  jo  ‘juauidopAap  ‘qojBasaj  Suppsaj  ajnjnj 
IP  UI  uiajaq  pajuBjS  sjqSu  qons  uiBjaj  puB  uiBjqo  juaunuaAor)  aqj  puB  saijJBj  aqj  jBqj  ajnsui 
puB  juauiaajSB  siqj  jo  suoisiAOjd  sjqSu  Xjjadoid  {Bnjoanajui  joafojj  aqj  juauiaidiul  oj  suoisiAOjd 
ajBudojddB  uibjuoo  ipqs  ‘adXj  Xub  jo  sjuauiaSuBUB  jo  sasuaoqqns  ‘sjOBJjuooqns  ‘sj^uoo 
‘sasuaoii  Xub  Suipnpui  ‘ANVdWOD  P»b  AUS^aAIMfl  MJoq  aA[OAUi  XpAijoB  oj  sanuijuoo 
qoiqM  joafojj  ITVOD  oJ  pajBfaj  Xfpoijpads  jpoM  juauidopAap  j6  qojBasM  iBuoijippB  qy 

luauidoiaAaa  jo  qajsasag  no-Moqo j  y 

•jiun  qons  Xub  jo  joadsaj  ui  anp  saijpXoj  |bjoj  jo  uoijBijoSauaj  aqj  joj  (s)asuaoi|  qans 
UI  SuipiAOjd  Xq  saoiAjas  jo  sjonpojd  pajoajp  aqj  jo  XjijiqBiA  piojaunuoo  aqj  uajBajqj 
ppoM  ajBjjsuouiap  ubo  ANVdWOD  JBqj  joaaaqj  joajja  Xub  ajBJoipure  oj  ajBijoSau 
qjpj  pooS  UI  ipqs  saijjBd  aqj  ‘juauiaajSy  siqj  oj  jUBnsjnd  asuaoif  b  japun  aoi/uas  jo 
jonpojd  JO  jiun  Xubjo  joadsaj  ui  anp  aq  aspvuaqjo  jqSiui  XjpXoj  auo  UBqj  ajoui  ajaqyy^  (£) 


[swvHoo^d  oaraosNOds  do  aoiddo  s.AiisaaAiNn  aivxs  dm 
AS  oHNois  ONV  aaiviioDHN  ssaTNH  cnoA  ONV  iTfiN  SI  iNHwaaraov  smi] 


[THIS  AGREEMENT  IS  NULL  AND  VOID  UNLESS  NEGOTIATED  AND  SIGNED  BY 
NC  STATE  UNIVERSITY’S  OFFICE  OF  SPONSORED  PROGRAMS] 


months  by  giving  written  notice  of  such  election  to  UNIVERSITY  prior  to  the  expiration 
of  the  initial  option  period.  During  the  period  of  such  option  following  notice  by 
COMPANY  of  election  to  extend,  UNIVERSITY  will  pursue  and  maintain  any  patent 
protection  for  the  invention  requested  in  writing  by  COMPANY  and,  except  with  the 
written  consent  of  COMPANY  or  upon  the  failure  of  COMPANY  to  reimburse  patenting 
expenses  as  required  under  this  section,  will  not  voluntarily  discontinue  Ae  pursuit  and 
maintenance  of  any  United  States  patent  protection  for  the  invention  initiated  by 
UNTVl^SITY  or  of  any  patent  protection  requested  by  COMPANY.  Jor^anyJnvention 
for  which  COMPANY  gives  notice  of  its  election  to  extend  the  option,  COMPANY  will, 
within  thirty  days  after  invoice,  reimburse  UNIVERSITY  for  the  expenses  incurred  by 
UNIVERSITY  prior  to  expiration  or  termination  of  the  option  period  in  pursuing  and 
maintaining  any  U.S.  patent  protection  initiated  by  UNIVERSITY  and  ^y  patent 
protection  requested  by  COMPANY.  COMPANY  may  terminate  such  option  at  will  by 
giving  written  notice  to  UNIVERSITY,  in  which  case  fiirther  accrual  of  reimbursable 
patenting  expenses  hereunder,  other  than  prior  commitoents  not  practically  revocable, 
will  ceak  upon  UNIVERSITY'S  receipt  of  such  notice.  At  any  time  prior  to  the 
expiration  or  termination  of  an  option,  COMPANY  may  exercise  such  option  by  giving 
written  notice  to  UNIVERSITY,  whereupon  the  parties  will  promptly  and  in  good  faith 
enter  into  negotiations  for  a  license  under  UNIVERSITY'S  p^ent  rights  in  the  invention 
for  COMPANY  to  make,  use  and/or  sell  products  and/or  services  that  embody,  or  the 
development,  manufacture  and/or  use  of  Much  involves  employment  of,  the  invention. 
The  terms  of  such  license  will  include,  inter  alia,:  (i)  payment  of  reasonable  royalties  to 
UNIVERSITY  on  sales  of  products  or  services  Miich  embody,  or  the  development, 
manufacture  or  use  of  which  involves  employment  of,  the  invention;  (ii)  reimbu^ment 
by  COMPANY  of  expenses  incurred  by  UNIVERSITY  in  Peking  and  maintaining 
patent  protection  for  the  invention  in  coimtries  covered  by  the  license  and,  in  the  case  of 
an  exclusive  license,  (iii)  reasonable  commercialization  milestones  and/or  mimmum 
royalties. 


(2)  Where  Project  Intellectual  Property  of  UNIVERSITY  is  other  than  a  potentially 
patentable  invention,  COMPANY  will  have  an  exclusive  option  for  ^ 

option  period  extending  until  three  months  following  completion  of  UNlVERSll  Y  s 
performance  of  that  phase  of  this  GOALI  project  in  which  such  Project  Intellectual 
Property  of  UNIVERSITY  was  developed  by  UNIVERSITY.  COMPANY  may  exercise 
such  option  by  giving  written  notice  to  UNIVERSITY,  ^hereupon  the  partie^^^ 
promptly  and  in  good  faith  enter  into  negotiations  for  a  license  under  UNI^RSITY  s 
interest  in  the  subject  matter  for  COMPANY  to  make,  use  and/or  sell  products  or  services 
which  embody,  or  the  development,  manufacture  and/or  use  of  which  mvolve 
employment  of,  such  Project  Intellectual  Property  of  WIVER.SITY. 
license  will  include,  inter  alia,:  (i)  payment  of  reasonable  royalties  to  UNIVERSITY  on 
sales  of  products  or  services  that  embody,  or  the  development,  . 

which  involves  employment  of,  the  Project  Intellectual  Property  of  UNIVERSITY  and,  in 
the  case  of  m  exclusive  license,  (ii)  reasonable  commercialization  milestones  and/or 

minimum  royalties. 
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John  Malone 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Michael  Richardson 
Tuesday,  May  03,  2016  2;57  PM 

Beginnings  of  a  paper  on  perfluoroether  carboxylic  acids 


FYI  -  Please  review  and  let's  discuss  before  I  respond  back  the  Dr.  Knappe. 


— Original  Message — 

From;  Detlef  Knappe  [mailto;knappe(S)ncsu.edu] 

Sent:  Tuesday,  May  03,  2016  2:26  PM 
To;  Michael  Richardson 

Subject:  Beginnings  of  a  paper  on  perfluoroether  carboxylic  acids 


Good  afternoon,  Mike, 

I  hope  you  are  doing  well.  I  wanted  to  share  with  you  the  beginnings  of  a  paper  we  are  writing  on  the  occurrence  of 
perfluoroalkyl  substances,  including  the  recently  discovered  perfluoroether  carboxylic  acids,  in  the  Cape  Fear  River  The 
pap  r  includes  occurrence  data  at  the  intakes  of  three  communities  (labeled  A,  B,  and  C),  induding  daL  a 
intake  (comrnumty  C  ^We  are  also  including  data  to  show  the  lack  of  removal  of  these  compounds  across  unit  processes 
a  weeney.  We  would  like  to  invite  you  as  a  co-author  to  recognize  your  contributions  in  collecting  composite  samples 
for  and  providing  us  with  the  opportunity  to  collect  samples  at  Sweeney.  Could  you  review  the  attach^  and  give  me 

your  feedback.  Also,  please  let  me  know  if  you  would  like  to  be  included  as  a  co-author.  In  either  case  we  will  keep  you 
m  the  loop  as  we  develop  the  paper  further.  '  ^ 

BTW,  my  new  student  Hillary  Stoll  is  further  developing  the  analytical  method  for  these  compounds  and  is  planning  to 

r  ^  co-principal  invLigator 

Once  the  semester  winds  down  a  bit,  it  would  be  good  for  us  to  come  down  to  Wilmington,  give  you  an  update  and 

explore  further  sampling  campaigns  at  your  plant  and  in  your  distribution  system  "  '  ^ 

Best, 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

North  Carolina  State  University  Campus  Box  7908 

Phone:  919-515-8791 

Fax;  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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John  Malone 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Detlef  Knappe  <  knappe@ncsu.edu > 

Tuesday,iMay03,  201©2;26  PM 
'  •Michael  Richardsor) 

Beginnings  of  a  paper  on  perfluoroether  carboxylic  acids 
ESTL  outline_0503.docx 


Good  afternoon,  Mike, 

1  h^pe  you^are  dmn^  weJI- 1  wanted  to  share  with  you  the  beginr^ings  of  a  paper  we  are  writmg  on  the  occurrence  of 
perfluoroalkyl  substances,  including  the  recently  discovered  perfluoroether  carboxylic  acids,  in  the  Cape  Fear  River  The 
paper  includes  occurrence  data  at  the  intakes  of  three  communities  (labeled  A  B  and  C)  including  data  at  thp 
intake  (community  C).  We  are  also  including  data  to  show  the  lack  of  removal  of  these  X^un^ 

for^r^T'  like  to  mvite  you  as  a  co-author  to  recognize  your  contributions  in  collecting  composite  sample!' 

for  us  and  providing  us  with  the  opportunity  to  collect  samples  at  Sweeney.  Could  you  review  the  attached  and  give  mp 

your  feedback.  Also,  please  ,e,  me  know  If  you  would  like  to  be  Included  as  a  co-aurbor.  In  01.^0  cl  we  ^  Z 
in  the  loop  as  we  develop  the  paper  further. 

BTW,  my  new  student  Hillary  Stoll  is  further  deyeloping  the  analytical  method  for  these  compounds  and  Is  planning  to 

nnrp"th^'  this  summer  for  our  current  NSF  project,  on  which  you  are  a  co-principal  invLtigator 

p  1  semester  winds  down  a  bit,  it  would  be  good  for  us  to  come  down  to  Wilmington,  give  you  an  update^  and 
explore  further  sampling  campaigns  at  your  plant  and  in  your  distribution  system 
Best, 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

S™?27695.7M8  Carolina  State  University  Campus  Box  7908 

Phone:  919-515-8791 

Fax;  919-515-7908 

E-mail;  knappe@ncsu.edu 

Web  page;  http://knappelab.wordpress.ncsu.edu/ 
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Xi 


C«rolm.  OauTOKe  ««!(.»  dumg  c«,»ei,llonpa md  adimced  w.w  p„,e«ses 


Abstract 


^use  of  Am  persistence,  Woaccumulation  potential,  and  (eco)toxicity,  long-chain 
perfluoroalkyl  substances  (PFASs)  such  as  perfluorooctanoic  add  and  perfluorooctane  sulfonate 
are  bemg  replaced  wiA  short-chain  PFASs  and  fluorinated  altematives^^TST  ^ 

S  (  )  the  occurrence  of  traditional  and  emergiitg  PFASs  m  the  Cane  Pea  »• 

adAtion  to  swen  perfluorocaiboxylic  adds  (PFCAs)  and  three  perfluorosiSoiSd^A.i 
seven  r^  y  discovered  perfluoroallyl  ether  carfaoxyUc  adds  (PFECAs)  were  shiH<ed  b\’ 

spectrometry  (LC-MS/MS).  At  three  surface  water  Atakes 

238  surface  water  samples  were  collected  from  June  to  November  2013  ConrentraH  t 

the  Uwer  Cape  Fear  River  illustrated  that  neither  traAtional  nor  emerging  PFASs  were 

removed  dunngcoagulation/flocculatiQn/sedimentation,  raw  and  settled  ASswere 

did  no.  aad,  ta  .ddlao™l  dan,,, 


■P' 


Perfluoro(3,5,7,9-tetraoxadecanoic)  add  (PF04DA)  OHFiiOe  CF3(OCFi)4CXX)H  39492-90-5 

Number  of  carbon  (induding  branched),  ether  oxygen,  and  sulfur  atoms  were  added  to  calculate  the  chain  lengdi. 


Kgure  SI.  Sanpling  sites  in  Cape  Fear  River  watershed.  North  Carolina 


PFBA 

aPFDA 


■  PFPeA 

■  PFBS_ 


■  PFHxA 

■  HHxS 


■  PFHpA 
|lPFOS__ 


■  PFOA 

■  PFPtOPrA 


iPFNA 


Community  A 

■M 

■■  n-127 

Community  B 

m 

n-76 

■■■■■■ 

Community  C 

0  200  400  600 
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PFBS  ■  PFHxS  a  PFOS  a  PFPiOPrA 


{Figure  1.  FTAS  occurrence  at  drinking  water  intakes  in  the  CFR  watershed.  Concentrations  | _ 

irepresent  averages  oi  samples  collected  between  June  and  November  2013.  Results  below  flte 
QL  were  considered  as  Ql/2  (or  zero)  vdten  calculating  averages.  Average  concentrations  less 
Bum  QL  were  not  plotted.  // analyzed  I7  direct  injection 

•  PFASs  were  detected  at  surface  intakes  <rf  three  public  water  systems  in  the  CFR 


''  Commmtcd  (MS*]:  The  upper  figure  uses  QL/2  for 
<QL  end  the  lower  figure  uses  zero  for  <QL  in 
calculatiiig  the  mean,  but  not  mudi  difidence.  If  the 
mean  is  <QU  it  is  not  plolted  in  effiier  figure 

ComnMnted  (PK5RQ:  Let's  leave  both  in  so  Mark  and 
Andy  can  also  conment 


watei^ied 

fat  ccHninunities  A  and  B,  only  tradititmal  PFASs  were  detected  (average  Z  PFASs  at  389 
ng/L  in  community  A,  and  117  ng/L  at  ccnmnunity  B).  The  concentrations  in  community 
B  were  lower  as  a  result  of  dilution  by  tributaries.  One  or  more  important  PFAS  sources 
located  upstream  of  community  A's  intake. 

Max  PFOS  concentration  in  conununity  A  was  above  flte  USEPA  drinking  water 
Provisional  Heal*  Advisory  levels  (200  ng/L)  cm  12  ccmsecutive  days  during  the  127  day 
sairq^ling.  Mean  and  median  ccmcentrations  were  49  and  29  ng/L,  respectively. 

Mean  PFOA  ctmcentration  in  community  A  (46  ng/L)  above  New  Jersey's  guideline  to  be 
protective  against  chronic  PFOA  exposure  (40  ng/L). 


•  In  conmiunity  C  (downstream  of  a  PFAS  manufacture  site),  high  cancentratians  of 
PFPiOPrA  were  detected  (up  to  an  estimated  4560  ng/L),  suggesting  the  necessity  of 
incorporating  emerging  PFASs  into  monitoring.  Mean  and  median  concentrations  of 
PFPrOPrA  were  an  order  of  magnitude  higher  than  those  for  traditiorud  PFASs  in 
community  A.  PFPrOPrA  concentrations  beyond  the  upper  limit  of  the  calibration  curve 
(750  ng/L)  were  estimated  through  extrapolation  (6  of  the  35  samples). 


[Table  S2.  [Maxiiman,  mmimum  mean  and  median  concentraticins*  (ng 
wateidied  surface  water  as  drinking  water  sources. 


)  of  PFASs  in  CFR 


max 

Community  A 
min  median 

mean 

max 

Community  B 
min  median 

mean 

max 

99 

<10 

26 

33 

38 

<10 

12 

14 

104 

191 

14 

44 

62 

38 

<10 

19 

19 

116 

318 

<10 

48 

79 

42 

<10 

<10 

13 

24 

324 

<10 

39 

68 

85 

<10 

<10 

14 

24 

137 

<10 

34 

46 

32 

<10 

<10 

<10 

17 

38 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

35 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

80 

<10 

<10 

<10 

11 

<10 

<10 

<10 

<10 

193 

<10 

10 

16 

14 

<10 

<10 

<10 

14 

346 

<25 

29 

49 

43 

<25 

<25 

<25 

40 

<10 

<10 

<10 

<10 

10 

<10 

<10 

<10 

4560 

1519 

83 

241 

389 

217 

70 

101 

117 

4560 

Commantad  IMS6]:  The  vppa  table  assigned  QL/2  to 
all  oonqxnmd  concentration  <QL,  and  the  lower  table 
asagn^  0. 1 M  tiw  sutn  litre  then  for  reference  but 
could  remove  in  later  version. 


PFHxS 

PFOS 

PFPrOPtA 


I  PFASs”  1519  83  241  389 


*  Gmcentrations  <  QL  were  considered  as  Ql/2  to  calculate  means  and  J)  PFASs. 

”  Other  PFECAs  were  present  in  water  samples  from  community  C  but  could  not  be  quantified 
and  were  therefor  not  included  in  2  PFASs 


(a)  _ 

Raw  water 

Pre-ozone  effluent 

1 - - - - - 

- 

Settled  water 

Settled-ozone  effluent 

BAC  effluent 

Finished  water 

- ' - ' - ■ - ■ - 1 - - - , 

- - - - - ■■ - 1 - - - 1— _ I 

0  100  200  300  400  500  600  700  800 


Concentration  of  traditional  PFASs 
at  a  WTP  in  Community  C  (ng/L) 
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■  PFDA  .PFBS  .PFHS  .  PFOS  •  PFfTOPrA 
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■  PFMOAA 
PF02HXA 


50,000  100,000  150,000  200,000  250,000  300,000 

Peak  area  counts  of  emerging  PFASs 
at  a  WTP  in  Community  C 
•  PFMOPtA  ■  PFMOBA 

■  PF030A  ■  PF04DA 


■  PFPrOPrA 


water 


P^'ASs  and  PFPtOPrA  and  (b)  PFECAs  through  a  fuU-scale 
plant  Due  to  the  lade  of  authentic  standards,  the  emerging  PFASs  are  shown  as 

^f7rSlS^  are  shown  in  both 

for  reference,  tompounds  with  concentration  less  than  QL  wem  not  plotted. 


IMS71:  Tlie  only  problem  of  doing  that  is 

au  PFOS  concentrations  are  slightly  below  25  ng/L 

«c^  after  ozone.  Now  by  removing  aO  <25  values,  it 

^astfPFOSdidn^exist  initially  but  was  generated 

ty  me  ozone  treatment... 

]  ^^"wntadlDICBItTl:  We  can  explain  in  the  text  or  *” 

[caption 


•  Conventional  and  several  advanced  drinking  water  treatment  processes  (raw  and  settled 
water  ozmaticnv  biological  activated  carixm  (BAC)  filtration,  medhim  pressure  UV 
disinlection)  remove  neither  traditional  PFASs  nor  fluorinated  alternatives 

•  Ozone  may  lead  to  an  increase  in  PFCAs,  PFSAs,  PFMOPrA,  PFPiOPrA  and  PFMOAA 
concentrations.  UV  disinfection  may  decrease  concentrations  of  PFMOAA,  PFMOPrA, 
PFMOB  A  and  PFPrOPr  A 

•  PFPtOPrA  is  present  in  both  raw  attd  finished  water  at  concentrations  tirat  greatly 
exceeds  those  ol  traditional  PFASs 

•  Con^aied  to  PFPiOPrA,  areas  counts  for  three  PFECAs  (PFMOAA,  PF02HxA  and 
PF030A)  were  substantially  higlier. 


PFCAs  Mon<xther  PFECAs  Multi-ether  PFECAs  PFSAs 


4  5  6  7  8  9  10  n 

Chain  length 


Figure  3.  PFAS  adsorption  to  PAC  from  CFR  water  after  a  PAC  contact  time  of  1  hour-  fraction 
remammg  (a)  at  carbon  doses  of  30, 60  and  100  mg/L  and  (b)  as  a  function  of  PFAS  chain  length 
Tradifaonal  PFASs  were  spiked  at  -500  ng/L  and  the  emerging  PFASs  were  at  their  naKv. 
concentraticms.  The  chart  shows  the  average  of  remaining  PFAS  percentage  and  the  error  bars 
show  one  standard  deviation.  Wby  direct  ii^ection 

•  Removals  >80%  can  be  achieved  with  a  PAC  dose  of  100  mgA,  for  traditional  PFCAs 

with  carbon  chain  length  and  with  a  PAC  dose  of  60  mg/T.  carbon  for  traditional 

PFCAs  with  carbon  chain  length  ^8 

•  At  a  dose  of  100  mg/L,  PAC  removed  95%  of  PF04DA,  54%  of  PFC0O3,  but  less  than 
40%ofotherPFECAs. 

•  Adsorbability  of  both  traditional  and  emerging  PFASs  increases  with  inaeasing  chain 
length 

•  PFSAs  were  more  readily  removed  than  PFCAs  of  matching  chain  length 
Replacing  one  CFi  group  with  an  ether  oxygen  atom  decreases  the  affinity  of  PFASs  for 
PAC,  such  that  mono-ethers  of  a  given  chain  length  have  a  lower  affinity  tfian  the 
corresponding  PFCA  {e.g.  PFHxA  vs.  PFMOBA).  However,  the  replacement  of 
additional  CFi  groups  with  ether  oxygen  groups  resulted  in  small  c*  negligible  affinity 
changes  among  the  studied  PFECAs  (e.g.,  PFMOBA  vs.  PF02HxA) 

•  PFCAs  have  higher  affinity  to  PACs  than  mono^ther  PFECAs  with  the  same  number  of 
perfluorinated  carbons  (e.g.,  PFPeA  vs.  PFMOBA),  but  lower  affinity  than  multi-ether 
PFECAs  witfi  the  same  number  of  perfluorinated  carbons  (eg.,  PFPeA  vs.  PF030A) 


John  Malone 


From: 

Sent: 

To: 

Ce: 

Subject: 


Ben  Kearns 

Wednesday,  September  07,  2016  4:29  PM 
knappe@ncsu.edu 
Michael  Richardson 
Treatment  Question 


See  Notes  in  Orange: 

Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


Hi  Mike  and  Ben, 


On  August  18  2014,  we  collected  water  samples  after  each  treatment  step  in  your  plant  and  measured  1 4-dioxane  and 
pe  luorinated  compound  removal  in  your  plant.  For  this  day  do  you  have  the  following: 


1.  Raw  water  ozone  dose  3.  i  ppm 


2.  Raw  water  TOC 


6.0  mg/L 


3.  Coagulant  type  and  dose  Aluminum  Sulfate  -  43  ppm 

4.  Coagulation  pH  5.70  units  -  average  for  all  three  basins  that  day. 

5.  Settled  water  ozone  dose  1,3  ppm 


6.  Settled  water  TOC 


1.90  mg/L 


7.  Empty  bed  contact  time  In  6AC  biofllters  (or  filter  media  depth  and  hydraulic  loading  rate  for  that  day) 


•  Filter  Area  =  15  ft  wide  x  29  ft  long 

n  ^®*’**’  ~  ^  ^  Media,  12  inches  Sand,  12  inches  Gravel 

Flow  Rate  on  Sample  Date  =  2.00  MGD 

8.  Medium  pressure  UV  dose  25  mj/cm^ 

Thank  you, 

Detlef 
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Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax;  919-515-7908 
E-mail:  knaopeiSncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ _  _  _  _  .  .  - 
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John  Malone 


From: 

Sent: 

To: 

Subject: 


Michael  Richardson 
Monday,  August  15,  2016  2:27  PM 
^etlef  Knappe 
RE:  plans 


^n.kearns@cfpua.ora  and  his  direct  #  is  910-332-6577. 


From;  Detlef  Knappe  [mailto:knappe@ncsu.edu] 
Sent:  Monday,  August  15,  2016  2:24  PM 
To:  Michael  Richardson 
Subject:  Re;  plans 


What  is  his  email  address? 


On  8/15/16  2:23  PM,  Michael  Richardson  wrote: 

« Ben  Kearns  would  be  the  best  to  contact  for  now. 


From:  Detlef  Knappe  rmailto:knaDDe@ncsu.edu] 
Sent;  Monday,  August  15,  2016  1:39  PM 
To;  Michael  Richardson 
Subject:  Re:  plans 


Well  deserved,  Mike!  Who  can  I  contact  In  the  future  when  we  want  to  work  with 
Sweeney  or  the  NF  plant? 

Best, 

Detlef 


On  8/15/16  10:35  AM,  Michael  Richardson  wrote: 


CFPUA  no  later  than 

30SEP2016.  I  have  no  immediate  plans  for  the  future  other  than  Ava  and 
wi  I  be  relocating  to  our  Dunn  home  as  our  permanent  address  most 
hkely  before  the  holiday  season  this  year.  We  will  be  putting  the  Leland 
home  on  the  market  asap. 


1 


I  have  been  here  for  almost  24  years  and  have  been  in  water  treatment  for 
over  40  years.  It  is  time  to  slow  down,  relax  and  enjoy  the  family  as  well 
as  see  what  else  life  may  have  to  offer  for  me. 

You  can  reach  me  by  my  personal  cell  phone  at  910-617-1757  after  the 
Sept  30*^  or  my  personal  email  mikeeava@bellsouth.net. 


Michael  E.  Richardson 
Water  Resources  Manager 
Cape  Fear  Public  Utility  Authority 
235  Government  Center  Drive 
Wilmington,  NC  28403 
Direct -910.332.6723 
Cell  -  910.470.3009 
Chairman,  NCWaterWARN 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappeOncsu . edu 

Web  page:  http : //knappelab . wordpress . ncsu . edu/ 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
North  Carolina  State  University 
Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappeOncsu . edu 

Web  page:  http : //knappelab . wordpress . ncsu . edu/ 
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^ohii  Malone 

From: 

Sent: 

To: 

Subject: 
Attachments: 


Detlef  Knappe  <  knappe@ncsu.edu  > 

Sunday,  ^.20J6‘f2:O6  PM 

Mick  Noland;  Chad  Ham;  Adam  Pirtott 
compounds  for  your  review 
ESTL_0918.docx;  ESTL_SI_0918.docx 


A 


y1\ 


r.J''' 


j:fr™”sr=~:rjcrsr^^^^ 

We  do  not  name  communities,  but  it  would  not  be  difficult  for  a  maL  /  #• 
comn,un,«es.  Please  le,  me  know  whether  you  have  any  contmenu  brcOB  o^m 

Thank  you, 


Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 


Department  of  Civil,  Construction, 
Raleigh,  NC  27695-7908 


and  Environmental  Engineering  North  Carolina  State 


University  Campus  Box  7908 


Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe@ncsu.edu 


Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Legacy  and  emerging  perfluoroalky]  substances  in  the  Cape  Fear 
River  Watershed  of  North  Carolina:  Occurrence  and  fate  during 
conventional  and  advanced  water  treatment  processes 


Mei  Sun»A-,  Elisa  Arevalo^,  Mark  Stiynar3,  Andrew 


Lindstrom3,  and  Detlef  R.U.  Knappe^ 


’  Department  of  Civil  and  Environmental  Engineering 


University  of  North  Carolina  at  Charlotte 


Charlotte,  North  Carolina  28223,  USA 


>  Department  of  Ovil,  ConstraoHon,  and  Environmental  Engineering 
North  Carolina  State  University 

Raleigh,  North  Carolina  27695,  USA 

3  National  Exposure  Research  Laboratory 
U.S.  Environmental  Protection  Agency 
Research  Triangle  Park,  North  Carolina  27711,  USA 


Corresponding  Author  Email:  msun8@uncc.edu 


19  Abstract 

20  Long-chain  perfluoroalkyl  substances  (PFASs)  are  being  replaced  by  short-chain  PFASs  and 

21  fluorinated  alternatives.  For  ten  traditionally  studied  PFASs  and  seven  recently  discovered 

22  perfluoroalkyl  ether  carboxylic  acids  (PFECAs),  we  report  (1)  occurrence  in  the  Cape  Fear  River 
^  (Cre)  watershed/ (2)  fate  in  drinki^^  water  treatmmt  proces^s,  and  (3)  ad^rbability  on 

24  powdered  activated  carbon  (PAC).  In  the  headwater  region  of  the  CFR  basin,  PFECAs  were  not 

25  detected  in  the  raw  water  of  a  drinking  water  treatment  plant  (DWTP),  but  concentrations  of 

26  traditionally  studied  PFASs  were  high.  Ihe  US  Environmental  Protection  Agency's  lifetime 

27  health  advisory  level  (70  ng/L)  for  perfluorooctane  sulfonic  add  and  perfluorooctanoic  add 

28  (PFOA)  was  exceeded  on  57  of  127  sampling  days.  In  raw  water  of  a  DWTP  downstream  of  a 

29  PF AS  manufacturer,  the  mean  concentration  of  perfluoro-2-propoxypropanoic  add 

30  (PFPrOPrA),  a  replacement  for  PFOA,  was  631  ng/L  (n=37).  Six  other  PFECAs  were  detected 

31  with  three  exhibiting  chromatographic  peak  areas  up  to  15  times  fliat  of  PFPrOPrA.  At  this 

32  DWTP,  PFECA  removal  by  coagulation,  ozonation,  biofiltration,  and  disinfection  was 

33  negligible.  PFAS  adsorbability  on  PAC  increased  with  increasing  chain  length.  Replacing  one 

34  CF2  group  witii  an  ether  oxygen  decreased  PFAS  affinity  for  PAC,  while  replacement  of 

35  additional  CFa  groups  with  ether  oxygens  did  not  lead  to  further  affinity  changes. 

36 
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37  Introduction 


^  (PPA^)  a,e  exten^vely  used  iu  .he  psuducdon  plashes,  watee/stain 

39  hreflghhng  foau.  and  food-eontac.  paper  coahngs.  The  wldesp^ad  oecurrence  of 

related  h,  the  presence  of  indusMal  sites, 

42  PFASs,  such  as  perfluorocarboxylic  adds  (PFCAs)  wifl,  7  or  more  carbon  aton«  and 

43  perfluorosuifonlc  adds  a>PSAs)  wih.  6  or  more  carbon  atoms,  were  predominanUy  used  > 

44  Accumulabng  evidence  about  ecotoxicological  and  human  healfl,  effect^, .  associated  witt. 

45  exposure  to  long-chain  PFASs  has  led  te  increased  regulatory  ahenhrm.  Recenhy  hre  U  S 

46  Envrronmentel  Protechon  Agency  (USEPA)  esteblished  a  lifehme  healfl,  advisory  level  (HAL) 

47  of  70  ngA.  for  the  sum  of  perfluorooctanoic  add  (PFOA)  and  perfluorooctane  sulfonic  add 
(PFOS)  concentrattons  in  drinking  water  s.  Over  fte  las.  decade,  producBon  of  long-chain 
PFASs  has  declined  in  Europe  and  NorU,  America,  and  manufactures  are  moving  towards 

^  Short-chain  PFA&  and  fhiorinated  altemahves.^..  Some  Euorinated  aitemahves  were  recenUy 

.  “‘"‘’“‘ft'-jorityofmeorganofluorineloadingtoareaquahcenvir™^ 

52  unidentified. 

53  '^'S-upoffluorinatedalternahves.perfluoroalkylettrercarboxyEcadd^  „as 

5^  mcenhy  discovded  in  hre  Cape  Fear  River  (CFR,  downsheam  of  a  PFAS  manufacturmg 

aerhty.  P^ECAs  mduded  perfIuo.o-2-ntethoxyacetic  add  (PFMOAA),  perfluoto-3- 
J  -•^“><3T™pancicadd(PFMOPrA,.perf.uoro-^metho^^^^^ 

2-pnrpoxypropanoicadd(PFP.OPrA),pe.fluoro(3,5-dmxahexanoic)add(PFO^^ 

M  pd&oro(3A7-Woxaodanoic)  add  (PF030A)  and  perfluoro<3.5,7,9-teteaoxadecanoici  add 
60  PFPiOP  A  Wormahon  (SI)).  The  ammonium  salt  of 

■’Accordmgtottremanufacturer.flreetheroxygenenables-ve^rapid 

b^lm^ahon".,  however,  except  for  Ure  PFPrOPrA  date  reported  by  dte  manufacturer,.™ 

53  “'■"^“--"-^availableonpharmacokinehcbehavior.to.^^^^ 
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64  transport  of  PFECAs.  To  the  knowledge  of  the  authors,  the  only  other  published  PFECA 

65  occurrence  data  are  for  PFPrOPrA  in  Europe  and  China,”  and  no  pubUshed  data  are  available 

66  on  the  fate  of  PFECAs  diuing  water  treatment. 

67  The  strong  C-F  bond  makes  PFASs  refractory  to  abiotic  and  biotic  degradation,®*  and  most 

68  water  treatment  processes  are  ineffective  for  legacy  PFAS  removal.^  "  Processes  capable  of 

69  removurg  PF^As^fflid  ^Astaclude  nMiofiltiatton,^  reverse  osmosis^^,  ion  exch^ge,^^-  z®  and 

70  activated  carbon  adsorption,^^-  “  with  activated  carbon  adsorption  being  the  most  widely 

71  employed  treatment  option. 

72  Hie  objectives  of  ttiis  research  were  to  (1)  identify  and  quantify  the  presence  of  legacy  PFASs 

73  and  emerging  PFECAs  in  drinking  water  sources,  (2)  assess  PFAS  removal  by  conventional  and 

74  advzmced  processes  in  a  full-scale  drinking  water  treatment  plant  (DWTP),  and  (3)  evaluate 

75  PF AS  adsorbabUity  by  powdered  activated  carbon  (PAC). 

76  Materials  and  Methods 

77  Water  samples:  Source  water  of  three  DWTPs  treating  surface  water  in  ttie  CFR  watershed  was 

78  sampled  between  June  14  and  December  2, 2013  (Figure  S2  in  SI).  Samples  were  collected  from 

79  the  raw  water  tap  at  each  DWTP  daily  as  either  8-hour  composite  (DWTP  A,  127  samples)  or  24- 

80  hour  composite  (DWTP  B,  73  samples;  DWTP  C,  34  samples).  Samples  were  coUected  in  250-mL 

81  HDPE  bottles  and  picked  up  (DWTPs  A  and  B)  or  shipped  overnight  PWTP  C)  on  a  weekly 

82  basis.  All  samples  were  stored  at  room  temperature  imtil  analysis  (within  1  week  of  receiving). 

83  On  August  18, 2014,  grab  samples  were  collected  at  DWTP  C  after  each  unit  process  in  the 

84  treatment  train  (raw  water  ozonation,  coagulation/flocculation/sedimentation,  settled  water 

85  ozonation,  biological  activated  carbon  (BAC)  filtration,  disinfection  by  medium  pressure  UV 

86  lamps  and  free  chlorine).  Operational  conditions  of  DWTP  C  on  tiie  sampling  day  are  listed  in 

87  Table  S2  in  SI.  Samples  were  collected  in  1-L  HDPE  bottles  and  stored  at  room  temperature 

88  until  analysis.  On  ttie  same  day,  grab  samples  of  CFR  water  were  coUected  in  sb<  20-L  HDPE 
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89  carboys  at  William  O.  Huske  Lock  and  Dam  downstream  of  a  PFAS  manufacturing  site  and 

90  stored  at  4«C  until  use  in  PACadsorpHon  experiments. 

91  Adsotpdon  expmimente:  PFAS  adsotpHon  by  PAC  was  studied  in  batch  reactore  (amber  glass 

92  bottles,  0.45  L  CFR  water)  PFFr  A  * 

'  ^  studied  at  ambient  concentrations  (-1,000 

ngAa  PFPrOPrA,  chromatographic  peak  areas  of  other  PFECAs  -10-800%  of  the  PFPrOPrA 

94  9-).-i*gacy»ASs  Wbrepresematldw  cBSSnfa-tioSs 

g/L  each.  Background  water  matrix  characteristics  are  summarired  in  Table  S3  in  SI 

A  Btennaliy-acdvated,  wood-based  PAC  (PicaHydre  MP23,  PICA  USA,  Columbus  OH,  mean 
iameten  12  pm,  BET  surface  area:  1460  mVg)»  pmved  effective  for  PFAS  removal  in  a  prior 
^  study-  was  used  at  doses  of  30, 60  and  100  mg/L.  These  doses  represent  Ore  upper  feasible  end 

100  flpFASmin.'  “■  ^ 

mass  spectrometry  (LC-MS/MS)  method  for  PFAS  quandfication  is  provided  in  SI. 

103  Results  and  Discussion 

three  DWTPs  treating  surface  water  from  Ore  CFR  watershed  are  shown  in  Figure  1  In 

1^  ““-andB,o„,y,egacyPFA^weredetected,mean^FAS:335ngfLin_^ 

tyB,DetaiIedconcentrationdataareshowninTabIe« 

m  SI.  In  commuruty  A,  PFCAs  with  4.8  carbons,  perfuorohexane  sulfonic  acid  (PFHxS,  and  PIOS 

2  or.>OU.Meanandmediancon„^ 

^1  ng/L  respectrveiy,  for  PFOS,  and  46  and  34  ng/L,  respecdvely.  for  PFOA.  During  the  I22.day 

aampbng  campaign,  the  sum  concenhation  of  PFOA  and  PFC»  exceeded  Ore  USEPA  HAL  of  70 
ng/L  on  57  days,  and  the  mean  over  the  entire  study  period  was  90  ngA..  Similar  legacy  PFAS 

114  ^  ""  "^AS  sout«(s) 

upstream  of  community  A  have  long-term  negative  impacts  on  drinking  water  quaUty.  ReUHng 
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total  PFAS  concentration  to  average  daily  stream  flow  (Figure  S4  in  SI)  illustrated  a  general 
trend  of  low  PFAS  concentrations  at  high  flow  and  high  concentrations  at  low  flow,  consistent 
with  the  hypothesis  of  upstream  point  source(s).  In  community  B,  perfluorobutanoic  acid 
(PFBA)  and  perfluoropentanoic  acid  (PFPeA)  were  the  most  frequently  detected,  with  mean 
concentrations  of  12  and  19  ng/L,  respectively.  Mean  and  median  PFOA  and  PFOS 

CCT^cemflaflCTrs  werexQL^^ncUfa&maximum^um^oncentration  of  PFOA  andPEOSwas59 - 

ng/L.  Lower  PFAS  concentrations  in  community  B  relative  to  community  A  can  be  explained  by 
the  absence  of  substantive  PFAS  sources  between  the  two  communities,  dilution  by  tributaries, 
and  the  buffering  effect  of  Jordan  Lake,  a  large  reservoir  located  between  communities  A  and  B. 

In  community  C  (downstream  of  a  PFAS  manufacturing  site),  legacy  PFAS  concentrations  were 
low,  and  only  mean  (and  median)  concentrations  of  PFBA  and  PFPeA  were  >QLs.  However, 
high  concentrations  of  PFPrOPrA  were  detected  (up  to  ~45t)0  ng/L).  The  average  PFPrOPrA 
concentration  (631  ng/L)  was  approximately  eight  times  the  average  summed  PFCA  and  PFSA 
concentrations  (79  ng/L).  Other  PFECAs  had  not  yet  been  identified  at  the  time  of  analysis. 
Similar  to  communities  A  and  B,  the  highest  PFAS  concentrations  for  community  C  were  also 
observed  at  low  flow  (Figure  S3  in  SI). 


PFBA  « PFPeA  bPFHxA  « PFHpA  » PFOA  y  PFNA 

u  PFDA  ■ 

Community  A 
n=127 

Community  B 
n=73 

Community  C 
n=34 

0  200  400  600  800 

Average  concentration  in  drinking  water  source  (ng/L) 


PFBS  ■  PFHxS  ■  PFOS  ■  PFPrOPrA 


Figure  1.  PFAS  occurrence  at  drinking  water  intakes  in  the  CFR  watershed.  Concentrations 
represent  averages  of  samples  coUected  between  June  and  December  2013.  Individual  samples 
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134  with  concentrations  <  QLs  were  considered  as  0  when  calculating  averages,  and  average 

135  concentrations  <  QLs  were  not  plotted. 
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PFAS  fate  in  conventional  and  advanced  water  treatment  processes:  To  investigate  whether 
PFASs  COT  remwed  fion^toaracted  source  water.samcles  from  DWTP  r  w... 
at  the  intake  and  after  each  treatment  step.  Results  in  Figure  2  suggest  conventional  and  several 
advanced  treatment  processes  (coagulation/flocculation/sedimentation,  raw  and  setUed  water 


ozonation,  BAC  fUtration,  and  disinfection  by  medium  pressure  UV  lamps  and  free  chlorine) 
did  not  remove  legacy  PFASs,  consistent  with  previous  reports.t'  »  The  data  further  illustrate 


that  no  measurable  PFECA  removal  occurred  in  this  DWTP.  Concentrations  of  some  PFCAs, 
PFSAs,  PFMOPrA,  PFPrOPrA  and  PFMOAA  may  have  Increased  after  ozonation,  possibly  due 
to  the  oxidation  of  precursor  compounds.!.  Disinfection  with  medium  pressure  UV  lamps  and 
free  chlorine  (located  the  between  BAC  effluent  and  the  finished  water)  may  have  decreased 


concentrations  of  PFMOAA,  PFMOPrA,  PFMOBA  and  PFPrOPrA,  but  only 


to  a  limited  extent. 


Results  In  Figure  2  further  Ulustrate  that  the  PFAS  signature  of  the  August  2014  samples  was 
similar  to  the  mean  PFAS  signature  observed  during  the  2013  sampling  campaigns  shown  in 
Figure  1;  i.e.,  PFPrOPrA  concentrations  (400-500  pgrt.)  greatly  exceeded  legacy  PFAS 
concentrations.  Moreover,  three  PFECAs  (PFMOAA,  PF02HxA  and  PF030A)..  had  peak  areas 
2-1 13  times  greater  than  that  of  PFPrOPrA  (Figure  2b).  The  existence  of  high  levels  of  emerging 
PFASs  suggests  the  necessity  of  incorporating  them  into  routine  mtmitoiing. 
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Concentration  of  traditional  PFASs 
at  a  WTP  in  Community  C  (ng/L) 


■  PFPiOPrA  PFBA  ■  PFPeA  ■PFHxA  ■  PFHpA  ■  PFOA 

iiPFNA  kPFDA  bPFBS  mPPHS  ■  PFOS 


50,000  100,000  150,000  200,000  250,000  300,000 

Peak  area  counts  of  emerging  PFASs 


at  a  WTP  in  Community  C 

■  PFPrOPrA  ■  PFMOAA  4^  PFMOPrA  ll  PFMOBA 

PF02HxA  B  PF030A  PF04DA 

155 

156  Figure  2.  Fate  of  (a)  legacy  PFASs  and  PFPrOPrA  and  (b)  PFECAs  through  a  full-scale  water 

157  treatment  plant.  Because  authentic  standards  were  not  available  for  emerging  PFECAs, 

158  chromatographic  peak  area  counts  are  shown  in  panel  b.  PFPrOPrA  data  are  shown  in  both 

159  panels  and  highlighted  in  dashed  ovals  for  reference.  Compounds  with  concentrations  <QL 

160  were  not  plotted. 
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161 


162  PFAS  adsorption  by  PAC:  PAC  can  effectively  remove  long-chain  PFCAs  and  PFSAs,  but  its 

163  effectiveness  decreases  with  decreasing  PFAS  chain  Iength.^<H28  n  ^^^ar,  however,  how  the 

164  presence  of  ether  group(s)  in  PFECAs  impacts  adsorbability.  After  a  contact  time  of  1  hour,  a 

165  PAC  dose  of  100  mg/L  achieved  >80%  removal  of  legacy  PFCAs  with  carbon  chain  length  >7.  At 

166  a  PACdose  of60mg/L,  removal  wasTchieved  for  PFCAswiAcarboruhai^ 

167  over  the  same  time.  At  a  PAC  dose  of  100  mg/L,  removals  were  95%  for  PF04DA  and  54%  for 

168  PF030A,  but  <40%  for  other  PFECAs.  Detailed  removal  percentage  data  as  a  function  of  PAC 

169  contact  time  are  shown  in  Figure  S5  in  SI.  PFMOAA  could  not  be  quantified  by  the  analytical 

170  method  used  m  this  test;  however,  based  on  the  observations  that  PFAS  adsorption  decreases 

171  with  decreasing  carbon  chain  length  and  that  PFECAs  with  one  or  two  more  carbon  atoms  than 

172  PFMOAA  (i.e.,  PFMOPrA  and  PFMOBA)  were  poorly  adsorbed  by  PAC  (Figure  3),  it  is 

173  expected  that  PFMOAA  adsorption  is  negligible  at  the  tested  conditions. 

174  To  compare  the  affinity  of  different  PFASs  for  PAC,  the  PFAS  removal  percentages  in  solution 

175  were  plotted  as  a  function  of  PFAS  chain  length  (the  sum  of  carbon  (including  branched),  ether 

176  oxygen,  and  sulfur  atoms)  (Figure  3(b)).  Ibe  adsorbability  of  both  legacy  and  emerging  PFASs 

177  increased  with  increasing  chain  length.  PFSAs  were  more  readily  removed  than  PFCAs  of 

178  matching  chain  length,  which  agrees  with  previous  studies.^s-  24-  2*  PFECAs  exhibited  lower 

179  adsorbabilities  than  PFCAs  of  the  same  chain  length  (e.g.  PFMOBA<PFHxA),  suggesting  that 

180  the  replacement  of  a  CF2  group  with  an  ether  oxygen  atom  decreases  the  affinity  of  PFASs  for 

181  PAC.  However,  the  replacement  of  additional  CF2  groups  with  ether  groups  resulted  in  small  or 

182  negUgible  affinity  changes  among  the  studied  PFECAs  (e.g.,  PFMOBA~PF02HxA). 

183  Alternatively,  if  only  the  number  of  perfluorinated  carbons  were  considered  as  a  basis  of 

184  comparing  adsorbability,  the  interpretation  would  be  different.  In  that  case,  with  the  same 

185  number  of  perfluorinated  carbons,  PFCAs  have  a  higher  affinity  for  PAC  than  mono-ether 

186  PFECAs  (e.g.,  PFPeA>PFMOBA),  but  a  lower  affinity  than  multi-ether  PFECAs  (e.g., 

187  PFPeA<PF030A). 
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188 


189 


190  Figure  3.  PFAS  adsorpticm  on  PAC  (a)  at  carbon  doses  of  30, 60  and  100  mg/L  and  (b)  as  a 

191  function  of  PFAS  chain  length.  PAC  contact  time  in  CFR  water  was  1  hour.  Legacy  PFASs  were 

192  spiked  at  -1000  ng/L  and  the  emerging  PFASs  were  at  ambient  concentrations.  Figures  show 

193  average  PFAS  removal  percentages,  and  error  bars  show  one  standard  deviation  of  replicate 

194  experiments. 


195 

196  In  either  framework,  it  is  clear  that  the  presence  of  ether  groups  in  PFECAs  changes  their 

197  propensity  to  leave  the  aqueous  phase  and  adsorb  on  PAC.  It  can  thus  be  inferred  that  the 

198  incorporation  of  ether  groups  changes  physiochemical  properties,  such  as  the  octanol-water 
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partition  coefficient  and  aqueous  solubility  of  PFECAs  relative  to  PFCAs.  Consequently,  it  is 
reasonable  to  expect  that  fate  and  transport  of  PFECAs  in  natural  and  engineered  systems  wiU 
differ  from  that  of  legacy  PFCAs.  For  example,  while  PFPrOPrA  ("GenX")  may  be  less 


bioaccumulative  than  PFOA,  which  it  is  replacing,  the  adsorption  data  here  suggest  PFPrOPrA 
IS  less  hydrophobic  than  PFOA.  Thus,  when  released  to  the  environment,  PFPrOPrA  has  a 
higher  tendency  to  remain  in  thp ; 

water  sources  by  adsorptive  means. 


To  the  knowledge  of  the  authors,  this  is  the  first  paper  reporting  the  behavior  of  recently 
identified  PFECAs  m  water  treatment  processes.  This  work  documents  concentrations  of  legacy 
PFASs  over  the  course  the  CFR,  and  the  emergence  of  PFECAs  as  an  important  class  of 
fluorinated  alternatives  that  dominated  the  PFAS  signature  downstream  of  a  PFAS 
manufacturer.  The  relatively  low  concentrations  of  legacy  PFASs  in  the  finished  drinking  water 
of  community  C  are  consistent  with  data  reported  from  this  DWTP  in  the  third  unregulated 
contaminant  monitoring  rule  (UCMR3)  conducted  by  USEPA3>.  However,  the  detection  of 
potentiaUy  high  levels  of  PFECAs,  and  the  difficulty  to  effectively  remove  not  only  legacy 
PFASs  but  also  PFECAs  with  many  water  treatment  processes,  suggest  the  need  for  broader 
discharge  control  and  contaminant  monitoring. 


216  Acknowledgement 


217  This  research  was  supported  by  the  National  Science  Foundation  (Award  #  1550222),  ffie  Water 

218  Research  Foundation  (Project  4344),  and  the  North  Carolina  Urban  Water  Consortium.  The 

219  views  expressed  m  this  article  are  those  of  the  authors  and  do  not  necessarily  represent  the 

220  views  or  policies  of  the  USEPA. 


221 

222 

223 


Reference 

1.  Hu,  X.  C.;  Andrews,  D.  Q.;  Lindstrom,  A.  B.;  Bruton,  T.  A.;  Schaider,  L.  A 
Lohmann,  R.;  Carignan,  C.  C.;  Blum,  A.;  Balan,  S.  A.;  Higgins,  C.  P.;  Sunderland, 


.;  Grandjean, 
E.  M., 


P.; 


Page  11  of  14 


224  Detection  of  poly-  and  perfluoroalkyl  substances  (PFASs)  in  U.S.  drinking  water  linked  to 

225  industrial  sites,  military  fire  training  areas,  and  wastewater  treatment  plants.  Environmental 

226  Science  &  Technology  Letters  2016. 

227  2.  Buck,  R.  C.;  Franklin,  J.;  Berger,  U.;  Conder,  J,  M.;  Cousins,  1.  T.;  de  Voogt,  P.;  Jensen,  A. 

228  A.;  Kannan,  K.;  Mabury,  S.  A.;  van  Leeuwen,  S.  P.  J.,  Perfluoroalkyl  and  polyfluoroalkyl 

229  substances  in  the  environment:  Terminology,  classification,  and  origins.  Integrated  Environmental 

230  Assessment  and  Management  2011, 7,  (4),  513-541. 

231  3.  Kennedy,  G.  L.;  Butenhoff,  J.  L.;  Olsen,  G.  W.;  O’Connor,  J.  C.;  Seacat,  A.  M.;  Perkins,  R. 

232  g:,-  Bi^el,T:  F.;TClui^y,  S.  R.TFaatar,TD.  G.,  IheTbxfcdlbgy^n^iflubfooaanbate.  Cnfical 

233  Reviews  in  Toxicology  2004, 34,  (4),  351-384. 

234  4.  D.  Borg;  H.  Hakaitsson  Environmental  and  health  risk  assessment  of  perfluoroaOcylated  and 

235  polyfluoroalkylated  substances  (PFASs)  in  Sweden,  Report  6513;  The  Swedish  Environmental 

236  Protention  Agency:  2012. 

237  5.  US  Environmental  Protection  Agency  Drinking  water  health  advisory  for  perfluorooctanoic 

238  acid  (PFOA)  822-R-16-005;  2016. 

239  6.  VSEnvironmentalProtection  Agency  Drinking  water  health  advisory  for  perfluorooctane 

240  sulfonate  (PFOS)  822-R-16-004;  2016. 

241  7.  Scheringer,  M.;  Trier,  X.;  Cousins,  1.  T.;  de  Voogt,  P.;  Fletcher,  T.;  Wang,  Z.;  Webster,  T. 

242  F.,  Helsingor  Statement  on  poly-  and  perfluorinated  alkyl  substances  (PFASs).  Chemosphere 

243  2014, 114, 337-339. 

244  8.  Wang,  Z.;  Cousins,  I.  T.;  Scheringer,  M.;  Hungerbiihler,  K.,  Fluorinated  alternatives  to 

245  long-chain  perfluoroalkyl  carboxylic  acids  (PFCAs),  perfluoroalkane  sulfonic  acids  (PFSAs)  and 

246  their  potential  precursors.  Environment  International  2013, 60, 242-248. 

247  9.  Wang,  Z.;  Cousins,  I.  T.;  Scheringer,  M.;  Htmgerbuehler,  K.,  Hazard  assessment  of 

248  fluorinated  alternatives  to  long-chain  perfluoroalkyl  acids  (PFAAs)  and  their  precursors:  Status 

249  quo,  ongoing  challenges  and  possible  solutions.  Environment  International  2015, 75, 172-179. 

250  10.  Barzen-Hanson,  K.  A.;  Field,  J.  A.,  Discovery  and  implications  of  C2  and  C3 

251  perfluoroalkyl  sulfonates  in  aqueous  film-forming  foams  and  groundwater.  Environmental 

252  Science  &  Techrwlogy  Letters  2015, 2,  (4),  95-99. 

253  11.  Stryiwr,  M.;  Dagnino,  S.;  McMahen,  R.;  Liang,  S.;  Lindstrom,  A.;  Andersen,  E.;  McMillan, 

254  L.;  Thurman,  M.;  Ferrer,  I.;  Ball,  C.,  Identification  of  novel  perfluoroalkyl  ether  carboxylic  adds 

255  (PFECAs)  and  sulfonic  adds  (PFESAs)  in  natural  waters  using  accurate  mass  time-of-flight  mass 

256  spectrometry  (TOFMS).  Environmental  Scimce  &  Technology  2015, 49,  (19),  11622-11630. 

257  12.  Miyake,  Y.;  Yamashita,  N.;  Rostkowski,  P.;  So,  M.  K.;  Tarayasu,  S.;  Lam,  P .  K.  S.;  Kannan, 

258  K.,  Determination  of  trace  levels  of  total  fluorine  in  water  using  combustion  ion 

259  chromatography  for  fluorine:  A  mass  balance  approach  to  determine  individual  perfluorinated 

260  chemicals  in  water.  Journal  of  Chromatography  A  2007, 1143,  (1-2),  98-104. 

261  13.  Wagner,  A.;  Raue,  B.;  Branch,  H.-J.;  Wordi,  E.;  Lange,  F.  T.,  Determination  of  adsorbable 

262  organic  fluorine  from  aqueous  environmental  samples  by  adsorption  to  polystyrene- 

263  divinylbenzene  based  activated  carbon  and  combustion  ion  chromatography .  Journal  of 

264  Chromatography  A  2013, 1295, 82-89. 


Page  12  of  14 


265 

266 

267 

268 

269 

270 

271 

272 
^73^ 


274 

275 

276 

277 

278 

279 

280 
281 
282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 


"^***^*1  s.;  Brauch,  H.-J.;  Lange,  F.  T.,  ContribuHon  of  selected  perfluoroalkyl  and 

rfhieM  ^  r  *“  organically  bound  fluorine  in  Genn^rivers  and 

m  a  highly  contaminated  groundwater.  Chemosphere  2016, 145, 342-350. 

bLs  II  processing  aid  for  making  fluoiiipolymer  resins. 

yBa.//www.chepmcomflndusntal  Bakery  SoluHonsfen  - 

GenX  Brochure  Final  OTTiily^mn  pAf  (nrrn^rd  July  in  ZOIC),  U-neniours, 

16.  Gaimon,  S.  A.;  Fasano,  W.  J.;  Mawn,  M.  P.;  Nabb'  D.  L.,-  Buck,  R.  C  •  Buxton  L  W  • 

metabolism,  excretion,  and  kirelics'of 

dose  m  rat,  mouse,  and  cynomolgus  monkey.  Toxicology  2016, 340  1-9  ^ 

17.  Hoke,  R.  A.;  Ferrell,  B.  D.;  Sloman,  T.  L.;  Buck,  R.  C;  Buxton,  L  W.,  Aquatic  hazard 

risk  assessment  for  ammonium  2,3,3,3-tetr;fllre2 

(tieptafluoropropoxy)-propanoate.  Chemosphere  2016, 149,  336-342 

18.  Overly  Rae,  J.  M.;  Craig,  L.;  Slone,  T.  W.;  Frame,  S.  R.;  Buxton,  L.  W  •  Kennedy  G  L 

heptafluoropropoxybpropanoate  in  Sprague-Dawley  rats.  Toxicolegy  Reports  2W5  2  939-949 

b  .  J-'  Ebinghaus,  R.,  Altemaflve  Z  llcy  ,^uo3<T 

t'  european  and  dunese  river/estuaiy  systL^fortmnm^f 

Science  &  Technology  2015,49,(14),  8386-8395.  omental 

and  carboxylic  adds:  A  critical  review  of 

^  fv.  d  properties,  levels  and  patterns  in  waters  and  wastewaters  and  treatment 

method^/ounw/  of  Environmental  Science  and  Health,  Part  A  2009, 44,  (12),  1145-1199. 

;  Quinones,  O.;  Snyder,  S.  A.,  Occurrence  of  perfluoroalkyl  carboxylates  and  sulfonate 
(PFCs)  m  water  Puri^atirpLteTl^P^)  w^^^^ 

Technology:  Water  Supply  2010, 10,  (1),  87-95.  ^  cience 

te  ■  te,  Beerendonk,  E.;  siolte-Veenendaal,  P.;  De  Voogt  P  Impact  of 

25.  Appleman,T.D.;  Higgins,  C.P.;  Quinones,  0.;Vanderford  B.J.  Kolstad  r  •  7^tei 

scde  w  t  Treatment  of  poly-  and  perfluoroalkyl  substances  in  ftiU- 

ater  treatment  systems.  Water  Research  2014, 51, 246-255. 

^  '  E.  L.;  Hoffmann,  M.  R;  Mahendra  S 

^gradation  and  removal  methods  for  perfluoroalkyl  and  polyfluoroalkvl  suthi^ii'  •  . 

Environmental  Engineering  Science  2016, 33,  (9),  615-649.  ^  'vater. 

27.  Appleman,  T.  D.;  Dickenson,  E.  R  V  •  Bellona  C  •  Rteotect  n  n  m  r-i 

2^7“ 


Page  13  of  14 


308  28.  Dudley,  L.  A.;  Arevalo,  E.  C.;  Knappe,  D.  R.  U.  Removal  ofperfluoroalkyl  substances  by  PAC 

309  adsorption  and  anion  exchange;  Water  Research  Foundation:  Denver,  CO,  2015. 

310  29.  Dunn,  S.  E.;  Knappe,  D.  R.  U.  Disinfection  By-Product  Precursor  and  Micropollutant  Removal 

311  by  Powdered  Activated  Carbon;  Water  Research  Foundation:  Denver,  CO,  2013. 

312  30.  Nakayama,  S.;  Strynar,  M.  J.;  Helfant,  L.;  Egeghy,  P.;  Ye,  X.;  Lindstrom,  A.  B., 

313  Perfluorinated  compoimds  in  the  Cape  Fear  drainage  basin  in  North  Carolina.  Environmental 

314  Science  &  Technology  2007, 41,  (15),  5271-5276. 

315  31.  US  Enviroiunental  Protection  Agency  Unregulated  Contaminant  Monitoring  Rule  3 

3^  ^  JCA^  3^.  htt^//water7epa.go^awCTegs/rulesregs/sdwaAianrAicmr3/  (accessed  July  29,  20167, 

317 


Page  14  of  14 


Legacy  and  emerging  perfluoroalkyl  substances  in  the  Cape  Fear 
River  Watershed  of  North  Carolina:  Occurrence  and  fate  during 
conventional  and  advanced  water  treatment  processes 


Mei  Sun..-,  Eli«  A.uvalo>,  Mark  SUynarO.  ^ 

Suppruting  information  induda,  analytical  mothod  description,  6  and  5  fig^ 

>  Department  of  Civa  and  Environmental  Engineering 
University  of  North  Carolina  at  Charlotte 
Charlotte,  North  Carolina  28223,  USA 


‘  Department  of  Civil  Construction,  and  Environmental  Engineering, 
North  Carolina  State  University,  Campus  Box  7908 
Raleigh,  North  Carolina  28695,  USA 


3  National  Exposure  Research  Laboratory 
US.  Environmental  Protection  Agency 
Research  Triangle  Park,  North  Carolina  27711,  USA 


Analytical  standards:  PFASs  studied  in  this  research  are  listed  in  Table  SI.  For  legacy  PFASs, 
native  and  isotopically  labeled  standards  were  purchased  from  Wellington  Laboratories 
(Guelph,  Ontario,  Canada).  Native  PFPrOPrA  was  purchased  from  Thermo  Fisher  Scientific 
(Waltham,  MA).  No  analytical  standards  were  available  for  other  PFECAs. 

PFAS  quantification:  PFAS  concentrations  in  samples  from  DWTPs  and  adsorption  tests  were 
determSed  by  Uquid  duromato^aphy  tandem  mass  sp^ometiy  (LC-MSA^l  using  alarge- 
volume  (0.9  mL)  direct  injection  method.  An  Agilent  1100  Series  LC  pump  and  PE  Sdex  API 
3000  LC-MS/MS  system  equipped  with  a  4.6  mm  x  50  mm  HPLC  column  (Kinetex  CIS  5pm 
lOOA,  Phenomenex  Inc.)  was  used  for  PFAS  analysis.  The  eluent  gradient  is  shown  in  Table  S4 
in  SI.  All  samples,  calibration  standards,  and  quality  control  samples  were  spiked  with 
isotopically  labeled  internal  standards,  filtered  through  0.45-pm  glass  microfiber  syringe  filters, 
and  analyzed  in  duplicate.  The  MS  transitions  for  PFAS  analytes  and  internal  standards  are 
shown  in  Table  S5  in  SI.  The  quantitation  limit  (QL)  was  25  ng/L  for  PFOS  and 
perfluorodecanoic  acid,  and  10  ng/L  for  other  legacy  PF ASs  and  PFPrOPrA.  For  PFECAs 
without  analytical  standards,  chromatographic  peak  areas  are  reported. 

PFAS  concentrations  along  the  treatment  train  of  DWTP  C  were  analyzed  using  a  Waters 
Acquity  ultra  performance  Uquid  chromatograph  interfaced  with  a  Waters  Quattro  Premier  XE 
triple  quadrupole  mass  spectrometer  (Waters,  Milford,  MA,  USA)  after  solid  phase  extraction. 
Method  details  are  described  elsewhere.’  The  QL  for  all  PFASs  with  analytical  standards  was 
0.2  ng/L,  and  peak  areas  were  recorded  for  PFECAs  wittiout  standards. 


(PFASs)  detected  in  the  Cape  Fear  River  (CFR) 
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Table  S2.  Operational  conditions  of  DWTP  C  on  sampling  day  (August  18, 2014) 


Parameter 

\'alue 

Raw  water  ozone  dose 

3.1  mg/L 

Raw  water  total  organic  carbon  concentration 

6.0mg/L 

Aluminum  sulfate  coagulant  dose 

43  mg/L 

Coagulation  pH 

5.70 

Settled  water  ozone  dose 

1.3  mg/L 

Settled  water  total  organic  carbon  concentration 

1.90  mg/L 

Empty  bed  contact  time  in 
biological  activated  carbon  filters 

9.4  minutes  for  grahular 
activated  carbon  layer 

2.3  minutes  for  sand  layer 

Medium  pressure  UV  dose 

25  mj/cm^ 

Free  chlorine  dose 

1.26  mg/L  as  Gb  ,  • 

Free  chlorine  contact  time 

17.2  hours 

Table  S3.  Water  quality  characteristics  of  surface  water  used  in  adsorption  tests  , 

.  ■  -  . . . . . . . . 
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Table  S4.  LC  gradient  method  for  PFAS  analysis 


I  imo  (mini 

Mobile  Pli.rse  A'C  (v/v) 

Mobile  Phase  B".. 

Flow  Rale  (ml  min) 

1 

Or  2 

95 

5 

0.9tLb; 

2-5 

95 

5 

0.9  ^ 

5-10 

95-^10 

5-^90 

0.9  n 

10-10.1 

10 

90 

0.9  A. 

10.1-14 

o 

i 

90-^5 

0.9 

Mobile  phase  A:  2  mM  ammonium  acetate  in  ultrapure  water  with  5%  methanol 


Mobile  phase  B:  2  mM  ammonium  acetate  in  acetonitrile  with  5%  ultrapure  water 


Compoul 


PFECAs 


Internal 

standards 


Legacy  PFASs 


PFPeA 

PFHxA 

mipAr 

PFOA 

PFNA 

PFDA 

PFBS 

PFHxS 

PFOS 

PFMOAA 

PFMOPrA 

PFMOBA 

PFPiOPrA 

PF02HxA 

PF030A 


I  PF04DA 

Perfluoro-n-[l,2,3,4-i3a]but^oic  add 

_ (13C4-PFBA) 

Perfluoro-n-Il,2-J3C2]hexanoic  add 

_ (13C2-PFHxA) _ 

Per^oro-n-[l,2,3,4-i3C2]oct^oic  add  ' 
_  (13C4-PFOA)  I 

Perfluoro-n-[l,2-i3C2]decanoicacid 

_ (13C2-PFDA) 

Sodixim  perfluoro-l- 
hexanef^^ChJsulfonate  (1802-PFHxS^ 
Sodium  perflubro-l-[l,2,3,4- 
^Cdoctane  sulfonate  (13C4-PFOS) 


262.9  218.8  j  13C2r  PfeA 


299.1  -♦  98.8 

399.1  98.8 
498.9  -♦  98.8 
180.0  85.0 

229.1  184.9 

279.0  -»  234.8 
329.0  -♦  284.7 


377.1 


217.0 


315.1  269.8 


18Q2^pFkxS 
ISOaf^PHxS 
13^TOS 
~  NyA 
N/A 
^  N/A 
13C2- PFHxA 
WA 
~  N/A 
N/A 


417.0  372.0 


515.1  -+  469.8 


403.1  -♦  83.8 


502.9  79.9 


Not  applicable 


Table  S6.  Maximum,  minimum,  mean  and  median  concentrations  (ng/L)  of  PFASs  in  CFR  watershed  surface  v|rater  as  drinking  water 
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Figure  SI.  Molecular  structures  of  PEFCAs  in  this  study 
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Cape  Fear  River  Basin 


Figure  S2.  Sampling  sites  in  the  Cape  Fear  River  watershed,  Nortii  Carolina 


Concentration  (ng/L) 


Figure  S3.  PFAS  concentration  distributions  in  the  CFR  watershed  at  three  drinking  water 
intakes.  Concentrations  <  quantification  limits  were  considered  as  zero.  The  upper  and  lower 
edges  of  a  box  represent  the  75*  and  25*  percentile,  respectively;  the  middle  line  represents  the 
median;  the  upper  and  lower  bars  represent  the  90*  and  10*  percentile,  respectively;  the  dots 
represent  outliners  (>90*  or  <10*  percentile). 
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-♦-PFNA  -O-PFDA  -0-PF8S  -^PFHS  -^PFOS 


0  20  40  60  80  100  120  140 


time  (min) 

_e-PFBA  •♦-PFPeA  -*-PFH)(A  ^PFHpA  -»-PF0A 
-♦-PFNA  -O-FFOA  -o-PFBS  -4>-PFHS  -A-PFOS 


0  20  40  60  80  100  120  140 


time  (mhi) 

_^PFBA  -ee-PFPeA  -*-888x4  -4«-PFHpA  -«-PFOA 
-#-PFNA  -O-PFDA  -O-PFBS  -O-PFHS  -O-PFOS 


O - 20^  40 - 60 - 80^ - 100  n20 - 140 


time  (min) 

-e-PFMOAA  -»-PFMOeA  -O-PFPrOPrA 

-O-PF02HXA  -0-PF03QA  -CJ- PF040A 


time  (min) 


-e-PFMOAA  -*-PFMOBA  -o-PFPrOPrA 

-C-PF02HXA  -0-PF030A  -O  PF04DA 


time  (min) 

-e-PFMOAA  -*-PFM0BA  PFPrOPrA 

-O-PF02HXA  -D-PF030A  ->  PF040A 


Figure  S5.  PFAS  adsorption  on  PAC  at  carbon  does  of  (a,  b)  30  mg/L,  (c,  d)  60  mg/L  and  (e,  f)  100 
mg/L.  Figures  show  average  PFAS  removal  percentages  of  duplicate  tests. 
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From: 
Sent: 
To: 

Cc: 

Subject: 


Detlef  Knappe  <knappe@ncsu.edu> 
Sunday,  September  25,  2016  10;31  PM 
•  K€arn$ . 

Michael  Richardson 
Re:  gaper  draft 


Excellent!  We  will  add  you. 
Tleft^ 


On  9/25/16  10:50  AM,  Ben  Kearns  wrote: 

>  Hey  Detlef, 

> 

>  I  apologize  for  the  late  response.  This  week  has  been  Interesting  with  Mike  packing  up  and  his  retirement  festivities 

>.»es,  we  would  be  grateful  If  you  added  us  as  co^utho firnbio  not  have  any  comments  on  it  at  this  time. 

>  Regards, 

> 

>  Ben  Kearns 


>  Sent  from  my  iPhone 

> 

»  On  Sep  24,  2016,  at  8:03  PM, 
» 


Detlef  Knappe  <knappe@)ncsu.edu>  wrote: 


»  Hi  Ben  and  Mike, 
» 


»  I  hope  you  are  having  a  good  weekend.  Do 
sent  you? 

» 


you  have  any  comments'aiwj'interest  in  co-authorship  on  the  PFAS  paper  I 


»  Best, 
» 


»  Detlef 
» 

» 

»  — 


»  Detlef  Knappe 
»  Professor 
»  319-E  Mann  Hall 

»  Department  of  Civil,  Construction,  and  Environmental  Engineering 
»  North  Carolina  State  University  Campus  Box  7908  Raleigh  NC 
>>27695-7908 
» 

»  Phone:  919-515-8791 
»  Fax:  919-515-7908 
»  E-mail:  knappe@ncsu.edu 
»  Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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» 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone;  919-515-8791 
Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu _ 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Beth  Eckert 


From: 

Sent: 

To: 


Cc: 

Subject: 

Attachments: 


Mallin,  Michael  A.  < mallinm@uncw.edu > 

Tuesday,  November  29,  2016  3:58  PM 

Polera,  Madison  Elise;  Beth  Eckert;  Cahoon,  Larry;  chad.ham@faypwc.com;  Deaton, 
Anne;  diana_rashash@ncsu.edu;  Fitz  Rhode;  kemp@cfrw.us;  kristina.fischer@ncagr.gov; 
Mike  Giles;  Mike_Wicker@fws.gov;  nora.deamer@ncdenr.gov;  pam.ellis@cfpua.org; 
janine.harris@noaa.gov;  Jennifer  Alford;  slharden@usgs.gov;  Saul,  Bradley;  Vender 
Borgh,  Mark;  Prescott,  James  Carlyle 
dyork@dialcordy.com;  cmpolera@outlook.com 
j^rpnt  C app  Fear  River  paper 

Sun_etal_ESTL_201 6.pdf 


Folks  -  recent  CFR  paper  from  NCSU, 
Mike 


Dr.  Michael  A.  Mallin 

Research  Professor 

Center  for  Marine  Science 

University  of  North  Carolina  Wilmington 

Wilmington,  N.C.  28409 

Phone:  910  962-2358 

Fax:  910  962-2410 


Email:  mallinm@uncw.edu 

Lab  website:  http://uncw.edu/cms/aelab/ 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Ben  Kearns 

Tuesday,  March  7,  2017  2:34  PM 
Beth  Eckert 
FW:  New,EEAS-f>aper 

7efEndingStory_EST201 7.pdf 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


— Original  Message — 

From:  Detlef  Knappe  [mailto:knappe@ncsu.edu] 

Sent:  Monday,  March  06,  2017  6:01  PM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 

Subject:  New  PFAS  paper 

Hi  Ben, 

I  enjoyed  our  conversation.  This  paper  gives  a  good  overview  of  the  overall  challenge  associated  with  PFAS  releases 
the  environment. 

Best, 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 


into 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Ben  Kearns 

Tuesday,  March  7,  2017  2:34  PM 
Beth  Eckert 


^..^-'-"fWTPap^ 

PFECAs_Sun_ESTL2016.pdf;  PFECAs_Sun_ESTL2016_Sl.pdf 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


— Original  Message — 

From:  Detlef  Knappe  Imailto:knappe@ncsu.edu] 
Sent:  Monday,  March  06,  2017  4:16  PM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 
Subject:  Paper 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction,  and  Environmental  Engineering 
Raleigh,  NC  27695-7908 


North  Carolina  State  University  Campus  Box  7908 


Phone:  919-515-8791 

Fax:  919-515-7908 

E-mail:  knappe@ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Jill  Deaney 

Thursday,  June  15,  2017  3:08  PM 
Beth  Eckert 
FW:  Paper 

PFECAs_Sun_ESTL2016.pdf;  PFECAs_Sun_ESTL2016_Sl.pdf 


-Original  Message^ 

From:  Ben  Kearns 

201^  •»- _ 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


— Original  Message — 

From:  Detief  Knappe  [mailto:knappe@ncsu.edu] 
Sent:  Monday,  March  06,  2017  4:16  PM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 
Subject:  Paper 


Detief  Knappe 
Professor 
319-E  Mann  Hall 

Department  of  Civil,  Construction, 
Raleigh,  NC  27695-7908 


and  Environmental 


Engineering  North  Carolina  State  University  Campus 


Box  7908 


Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail;  knappe@ncsu.edu 


Web  page:  http.y/knappelab.wordpress.ncsu.edu/ 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 


Jill  Deaney 

Thursday,  June  15,  2017  3:08  PM 
Beth  Eckert 

FW:  Emerging  PFASs  to  add  to  the  list  to  monitor 


^-FrOf 

\Sen1 


ffiirBen  Kearns 
nt:  Tuesday.  March  07. 2017  7:57  PiyT 

AIK _ '  ... 


Suht'!lT  <Allyson.Ridout@cfpua.org>;  Jill  Deaney  <Jill.Deaney@cfpua.org> 

Subject:  Emerging  PFASs  to  add  to  the  list  to  monitor  ® 

Hey  Jill  and  Allyson, 


•  PFMOAA  perfluoro-2-methoxyacetic  acid 

•  PF02HxA  -  perfluoro-(3,5-dioxahexanoic)  acid 

•  PF030A  -  perfluoro  (3,5,7-trioxaoctanoic)  acid 


•  PFPrOPrA  -  perfluoro-2-propoxypropanoic  acid 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 
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Legacy  and  Emerging  Perfluoroalkyl  Substances  Are  Important 
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"■*  Nori.  c-d™  u«,,  RJ^gfc,  c.^. 

United  Reseatdi  Laboratory,  U.&  Enntooiiieiital  ProtectitiD  Acenty  Researdy  Triangle  Paib,  North  Cainlina  27711, 
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feor,^  akema^  For  ten  Iqjacy  PFASs  and  seven  \L  -  « 

discovered  paflnoroallqd  ether  carbolic  adds  —  1  ^  FFF»rt)PtA  (»GenX'-) 

occunenc*  in  the  C^  Fear 

(CFR)  watershed,  (2)  their  £tte  in  water  treatment  c  ^  too  aoo 

^oorasi^  md  (3)  ^  adsotbability  on  powdeied  activated  ,  “"V  r  Concentration  (ng/L) 

(PAC).  In  *e  headwater  region  of  the  CFR  badn,  f  U 

PFECAs  WTO  n^  detected  in  taw  water  of  a  Arnkiim  water  a 
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aalfomc  aad  and  perfluorooctanoic  add  (PFQA)  was  on  W  nf  ii-v  _.. 

downstream  of  a  PEAS  manufactarer.  the  _ r _ ^  sain|^  days.  In  raw  water  of  a  DWTP 
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Fluorochemical 

Manufacturer 


B  INTRODUCTION 

Per-  and  polyfluoroallqd  substances  (PFASs)  ate  eztensivdy 
^ed  m  the  production  of  plastics,  water/stain  repeDentsL 
hr^tmg  foams,  and  foorhcontact  paper  coatings.  The 
vndeqnead  oonmence  of  PFASs  in  drinking  water  sources  is 
dosely  ^ted  to  die  presence  of  sources  such  as  industrial 
sites,  militaiy  fire  traiimg  areas,  civilian  airport^  and  waste- 
water  treatment  plants.  Until  2000,  long-diain  perfluoroalkyl 

alkj^  carboiyhc  aads  [C,,Fi„,COOH;  n>7  (PFCAs)]  were 
predominantly  used.^  Accumulating  evidence  abort  the 
ecdogical  persistence  and  human  health  effects  associated 
with  e^msuro  to  long-chain  PFASs^^  has  led  to  an  increased 
levd  of  legi^ry  at^tion.  Recently,  the  U.S.  Environmental 
Protection  Agency  (USEPA)  established  a  lifetime  health 
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advisory  level  (HAL)  of  70  ng/L  for  the  sum  of 
Pafloorooctenoic  add  (PFOA)  and  perfiuorooctanesdfonic 
acid  (PFOS)  concentrations  Jn  drinking  water.^*  Over  the  past 
decade,  production  of  long-4un  PFASs  has  declined  in  Europe 
and  North  America,  and  manufacturers  are  moving  toward 
short-chain  PFASs  and  fluotinated  alternatives.  ,Some 
fluorinated  altemarives  were  recently  identified,*’”  but  others 
remain  unknown*^  because  they  are  either  proprietary  or 
manufecturing  byproducts. 
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One  group  of  flnoiinated  alternatives,  petflaoroaIk]d  ether 
carbolic  adds  (PFECAs),  was  recently  discovered  in  the  Cape 
Fear  River  (CFR)  downstream  of  a  PFAS  manufacturing 
facility."  Idmtified  PFECAs  induded  perflnoro-2-methoiy- 
acetic  add  (PFMOAA),  perfluoro-3-methoxypropanoic  add 
(PFMOPrA),  petfluoro-4-methoiybutanoic  add  (PFMOBA), 
perfiuoro-2-propaa7propanoic  add  (PFPrOPtA),  perfluoro- 
(3,S-dioMhexanoic)  add  (PF02IfaA),  petflnoro(3,S,7-tiioaa- 
octanoic)  add  (PF030A),  and  perfluoro(3A7,9-tetraoiadeca- 
noic)  add  (PF04DA)  (Table  St  and  Figure  Si).  ITie 
ammonium  salt  of  PFPrOPcA  is  a  known  PFOA  alternative'^ 
that  has  been  produced  since  2010  with  the  trade  name 
“GenX”.  To  the  best  of  our  knowledge^  the  only  other 
published  PFECA  occurrence  data  are  for  PFPrOPrA  in  Eun^ 
and  China,'^  and  no  puUished  data  about  the  fate  of  PFECAs 
during  water  treatment  are  available.  Except  for  a  few  studies 
(most  by  the  manufacturer),"^^"  litde  is  known  about  die 
toxidty,  pharmaoddnetic  bdiavior,  or  eiivironmental  fate  and 
transput  of  PFECAs. 

The  strong  C— F  bond  makes  PFASs  refractory  to  abiotic  and 
biotic  degradation,^'  and  most  water  treatmoit  processes  are 
ine&ctive  for  legacy  PFAS  removal.^^~’^  Processes  capable  of 
removing  PFCAs  and  PFSAs  indude  nanofiltration,  reverse 
osmosis,  ion  exdiange,^'^"  and  activated  carbon  adsorp- 
tion,^^'^^  widi  activated  carbon  adsorption  being  die  most 
widdy  employed  treatment  option. 

The  objectives  of  this  research  were  (l)  to  identify  and 
quantify  the  presence  of  legacy  PFASs  and  emerging  PFECAs 
in  drinking  water  sources,  (2)  to  assess  PFAS  removal  by 
conventioiial  and  advanced  processes  in  a  full-scale  drinking 
water  treatment  plant  (DWEP),  and  (3)  to  evaluate  the 
adsorbability  of  PFASs  on  powdered  activated  carbon  (PAC). 

K  MATERIALS  AND  METHODS 

Water  Samples.  Source  water  of  three  DWTPs  treating 
surface  watw  in  the  CFR  watershed  was  sampled  between  June 
14  and  December  2,  2013  (Figure  S2).  Samples  woe  odiected 
from  the  raw  water  tap  at  each  DWTP  daily  as  either  8  h 
composites  (DWTP  A,  127  samples)  or  24  h  comqKWtes 
(DWTP  B,  73  samples;  DWTP  C,  34  sanqdes).  Samples  were 
collected  in  250  mL  HDPE  bottles  and  picked  tqi  (DWTPs  A 
and  B)  or  shipped  ovemigjit  (DWTP  C)  on  a  weddy  basis.  All 
samples  were  stored  at  room  temperature  until  they  were 
analyzed  (widiin  1  week  of  receipt).  PFAS  losses  during  storage 
were  ne^igible  on  the  basis  of  results  of  a  70  day  holding  study 
at  room  temperature.  On  August  18,  2014,  grab  samples  were 
collected  at  DWTP  C  after  each  unit  process  in  die  treatment 
train  [raw  water  ozonation,  coaguladon/floccnlatioa/sedimen- 
tation,  settled  wato:  ozonation,  Inological  activated  carbon 
(BAC)  filbation,  and  disinfection  by  medinm-piessiire  UV 
lamps  and  fitee  chlorine].  Operational  conditions  of  DWTP  C 
on  the  sampling  day  are  listed  in  Table  S2.  Sanqiles  were 
collected  in  1  L  HDPE  bottles  and  stored  at  room  temperature 
until  they  were  analyzed.  On  the  same  day,  grab  samples  of 
CFR  water  were  collected  in  six  20  L  HDPE  carboys  at  William 
O.  Huske  Lode  and  Dam  downstream  of  a  PFAS  manufacturing 
site  and  stored  at  4  °C  until  use  in  PAC  adsorption  experiments 
(background  water  matrix  characteristics  listed  in  Table  S3). 

Adsorption  Experiments.  Adsorption  of  PFASs  by  PAC 
was  studied  in  batch  reactors  (amber  ^ass  bottles,  0.45  L  of 
CFR  water).  PFECA  adsorption  was  studied  at  ambient 
concentrations  (~1000  ng/L  PFPrOPrA,  duomatographic 
peak  areas  of  otha  PFECAs  being  approximately  10—800% 


of  the  PFPrOPrA  area).  Legacy  PFASs  were  present  at  low 
concentrations  (<40  ng/L)  and  spiked  into  CFR  water  at 
~1000  ng/L  each.  Data  from  spiked  and  nonspiked  eiqieri- 
ments  showed  diat  the  added  legacy  PFASs  and  methanol  (1 
ppm,)  from  the  primary  stock  solution  did  not  afiect  native 
PFECA  removal  A  thermally  activated,  wood-based  PAC 
(PicaHydro  MP23,  PICA  USA  Columbus,  OH;  mean  diameter 
rf  12  itm,  BET  surface  area  of  14fi0  mVg)^  proven  to  be 
e&ctive  fior  PFAS  removal  in  a  prior  study^^was  used  at  doses 
of  30,  60,  and  100  mg/L.  These  doses  represmt  the  iqrper 
feasible  end  for  drinking  water  treatment  Samples  were  taken 
prior  to  and  periodicalfy  after  PAC  addition  for  PFAS  analysis. 
PFAS  losses  in  PAC-free  Hanks  woe  negligible. 

PFAS  Analysis.  Information  about  analytical  standards  and 
liquid  chromatography— tandem  mass  spectrometry  (LC— MS/ 
MS)  mediods  for  PFAS  quantification  is  provided  in  the 
Supporting  Information. 

■  RESULTS  AND  DISCUSSION 

Occurrence  of  PFASs  in  Drinking  Water  Sources.  Mean 
PFAS  concentrations  in  source  wate  of  three  DWTPs  treating 
surface  water  fitom  die  CFR  watershed  are  shown  in  Figure  1. 
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Figure  1.  Occocrence  of  PFASs  at  drinking  water  intakes  in  the  CFR 
waterdied.  Concentrations  represent  aven^  of  samples  collected 
between  Jane  and  December  2013.  Individual  samples  with 
concentrations  below  die  qaantitation  limits  (QLs)  were  considered 
as  0  when  calculating  averages,  and  aven^  concentrations  below  the 
(^.s  were  not  plotted. 

In  communities  A  and  B,  only  l^cy  PFASs  were  detected 
(mean  J^PFAS  of  355  ng/L  in  community  A  and  62  ng/L  in 
community  B).  Detailed  concentration  data  are  shown  in  Table 
S6  and  Figure  S3.  In  community  A  PFCAs  widi  fiiur  to  eigjit 
total  carbons,  perfiuorohexanesalfonic  acid  (PFIfaS),  and 
PFOS  were  detected  at  mean  concentrations  above  the 
quantitation  limits  ((^.s).  During  the  127  day  sampling 
rampaign,  the  sum  concentration  of  PFOA  and  PFOS  exceeded 
the  USEPA  HAL  of  70  ng/L  on  57  days.  The  mean  sum 
concentration  of  PFOA  and  PFOS  over  the  entire  study  period 
was  90  ng/L,  witii  ^iprozimately  equal  contributions  from 
PFOS  (44  ng/L)  and  PFOA  (46  ng/L).  Maximum  PFOS  and 
PFOA  concentrations  were  346  and  137  ng/L,  reflectively. 
Similar  PFOS  and  PFOA  concentrations  were  observed  in  the 
same  area  in  2006,*'  suggestii^  fliat  PFAS  suiiice(s)  i^stream 
of  comimiiiity  A  have  continued  n^ptive  impacts  on  drinking 
water  quality.  Also,  oar  data  show  tiiat  l^acy  PFASs  remain  as 
surface  water  contaminants  of  concern  evoi  tfaov^  tfamr 
production  was  recoitly  phased  out  in  the  United  States.  It  is 
important  to  not^  however,  diat  among  die  PFCAs  that  were 
measured  in  bodi  2006  and  2013  (PFHxA  to  PFDA),  the 
PFCA  speciation  shifted  firom  long-chain  (~80— 85% 
C,,F2„„C00H;  n  =  7-9)  in  2006  to  diort-chain  (76% 
C,,Fa„iCOOH;  n  =  5-6)  in  2013.  In  contrast,  die  PFSA 
speciation  was  dominated  by  PFOS  in  both  2006  and  2013. 
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Mating  tot^  PFAS  concentration  to  average  daily  streamflow 
(Figiare  S4)  iUustrated  a  general  trend  of  low  PFAS 
concentrations  at  high  flow,  and  high  concentrations  at  low 
flow,  consistent  with  the  hypothesis  of  one  or  more  upstream 
point  sources.  ^ 

In  conununity  B,  perfluorobntanoic  add  (PFBA)  and 
perfluoropwtaaoic  add  (PFPeA)  were  most  frequently 
aetected  with  mean  concentrations  of  12  and  19  nir/L. 
respec^d)^  Mean  PFOA  and  PFOS  concentrations  Tem 
ow  the  QLs,  and  the  maximum  sum  concentration  of  PFOA 
and  PFOS  was  59  ng/L.  Lower  PFAS  concentrations  in 
community  B  relative  to  community  A  can  be  emlained  by  the 
absence  of  substantive  PFAS  sources  between  the  two 
co^nnihe^  dflotioa  by  tributaries,  and  the  bofierinir  efiect 

of  Jo^  Lake,  a  large  reservoir  located  between  ooniinimite 

AandB. 

In  co^unity  C  (downstream  of  a  PFAS 
site;,  only  mean  concentrations  of  PFBA  and  PFPeA  wae 
rdativdy  low  concentrations  of  hsacy 
PEASs  m  die  finished  drinking  water  of  community  Care 
consistttit  with  results  from  the  USEPAs  third  unr^rulated 
contaminant  monitoring  rule  fior  this  DWTP.  ’^  Hoieever  faidi 
^^tratkms  of  PPPrOPrA  were  detected  (up  to  ~4S0o3 
L;.  The  avwage  PFPtOPrA  conomtratian  (d31  ng/L) 
approxunately  8  times  Ae  average  summed  PFCA  and  PFSA 

had  not  yet  been 

R  of  analysis.  Similar  to  communities  A  and 

B,  the  h^ed  PFAS  concentrations  for  community  C  were  also 
observed  at  low  flow  (Figure  S4).  Stream  flow  data  were  used 
m  conjun^n  with  PFPrOPrA  concentmtion  data  to 

rf  *r*^!IL^*^**^^  **  **  of  DWTP  c 

Dady  PF^PtA  mass  fluxes  ranged  from  0.6  to  24  Ig/day  witih 
a  mean  of  5.9  kg/day.  ^  ^ 

T  J*!!^**™  Conventirmal  and  Advanced  Water 

reatn^  Processes.  To  investigate  whether  PFASs  can  be 
removed  from  impacted  source  water,  sam}des  from  DWTP  C 
^  coflect^  at  the  intake  and  after  each  treatment  step, 
m  Figure  2  si^gest  conventianal  and  advan^ 

treatment  pro^  (coagulation/flocculation/sedimentation, 

raw  Md  s^ed  water  ozonation,  BAC  filtration,  and 
^ection  by  medium-pressure  UV  lamps  and  free  diloiine) 

The  data  ^er  illustrate  that  no  measomble 
PffiCA  removal  occurred  in  this  DWTP.  Concentiatioiis  of 
some  PFCAs.  PFSA^  PFMOPr^  PFPrOPrA,  and  PFMOAA 
may  have  increased  after  ozonatioii,  possiUy  because  of  the 
oxidation  of  precursor  compounds.^  Disinlection  with 
medmm-pressnre  UV  lamps  and  free  chlorine  Oocated  between 
the  BAC  eflSuent  and  the  finished  water)  may  have  deS^ 
P^OAA,  PFMOPrA,  PFMOBA.  and 
only  to  a  limited  extent  Small  concentration 
changes  b^een  treatment  processes  may  also  be  related  to 
tempord  changes  in  source  water  PFAS  concentrations  that 
occurred  m  the  time  frame  corresponding  to  the  hydraulic 
residence  tune  of  the  DWTP.  ^ 

Resute  in  Figure  2  further  illustrate  that  die  PFAS  agnature 
of  the  Au^  2014  samples  was  similar  to  the  meanWAS 
signature  observed  during  the  2013  sampling  campaigns  shown 
in  ipre  ;  i.e.,  PFPrOPrA  concentratiinis  (400-500  ng/L) 

concentrations.  Moreover, 

PFEC^  (PFMOAA,  PF02HxA,  and  PF030A)  exhibited  peak 
areas  2-113  times  greater  than  that  of  PFPrOPrA  (Figure  2b). 
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of  (a)  lepcy  PFAS*  and  PFPrOPrA  and  (b)  PFECAs 
^^a  fidl^e  neatment  plant  Because  authentic  standards 
^  not  ^aUe  ibr  PFECAs  other  than  PFPiOPtA,  chremato- 
peak  area  counts  arc  shown  in  panel  b.  PFPrOPrA  data  are 

^  m  ^  and  highlighted  with  dashed  ovals  for  ri^ce 

Conyounds  wia  concentrations  below  Ae  CLLs  were  not  plotted. 


of  high  levek  of  emerging  PFASs  suggests  a  need 

iw  then-  mcoipotation  into  routine  monttoring. 

I  '“effect 

to^<fc^FCAs  ^  PFSAs,  bm  te  eflecZ^ecxeases 

^  deoj^PFAS  chain  lengtb.«-^^»  It  fa  midear, 
however,  how  the  presence  of  etha-  gronp(s)  in  PFECA.S 

time  of  1  h,  a  PAC  dose 

rll  Pf’CAs  with 

total  c^n  Cham  lengths  of  >7.  At  the  same  PAC  dose. 

function  of  PAC  contact  time  are  shown  in  Figure  S5  There 
was  n^eaningfiil  removal  of  PFMOBA  or  PFMOPrA,  and  the 
vaii^hty  shown  in  Figure  S5  is  most  likely  associated  wiA 
ana^  variahiKty.  PFMOAA  could  notU^tified  by  the 
»Jt^e*^ed  for  these  e^rerimenls;  however,  2  the 

^  «f  the  observations  that  PFAS  adsorption  decreases  with 

flemasmg  ca^n  chain  lengfli  and  that  PFECAs  with  one  or 

.a,...,.™ 

To  compare  the  aflSnity  of  diferent  PFASs  for  PAC  PFAS 

“f  PFAS  chain 

length  I  the  sum  of  carbon  (including  branched),  ether  oxygen, 
and  sulfin-  atoms]  (Figure  3b).  The  adsorbability  of  bothSc^ 

M  emergmg  PFASs  increased  witii  increasing  chain  length 
reSAs  WOT  more  readily  removed  than  PFCAs  of  matclLg 
Cham  length,  a  result  that  agrees  with  those  of  previous 
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Figmc  3.  PFAS  adsorption  on  PAC  (a)  at  carbon  doses  of 30,  60,  and  100  mg/L  and  (b)  as  a  fanction  of  PFAS  chain  ler^  The  PAC  conUct  time 
in  CFR  water  was  1  h.  Legacy  PFASs  were  ^iked  at  ~1000  ng/U  and  em«png  PFASs  were  at  amlnent  concentrations.  Figures  show  aver^ 
PFAS  removal  percentages,  and  error  bars  show  one  standard  deviation  of  rejdicate  erperiments.  _ 


studies.^^'^'”  PFECAs  edubited  adsorbabiKties  lower  dian 
those  of  PFCAs  of  the  same  chain  length  (e-g.,  PFMOBA  < 
PFHxA),  si^gesting  that  the  replacement  of  a  CFj  gror^  wiA 
an  edier  oxygen  atom  decreases  the  aflbiity  of  PFASs  far  PAC. 
However,  tfie  replaconent  of  additional  CFj  groups  with  ether 
groups  resulted  in  small  or  ne^gible  affinity  changes  amoi^ 
die  studied  PFECAs  (e.g,  PFMOBA  ~  PFOZHxA,  PFPrOPrA 
~  PF030A).  Alternatively,  if  only  the  number  of  peiffiioiinated 
carbons  were  considered  as  a  basis  of  comparing  adsorbabihty, 
the  interpretation  would  be  different  In  that  case,  widi  the 
same  number  of  perfluorinated  carbons,  PFCAs  have  an  affinity 
for  PAC  hi^er  dian  tiiat  of  monoether  PFECAs  (e.g.,  PFPeA  > 
PFMOBA)  but  an  affinity  lower  than  diat  of  multi-ether 
PFECAs  (e.g,  PFPeA  <  PF030A). 

To  the  best  of  our  knovdedge,  this  is  the  first  pqier  reporting 
the  behavior  of  recently  identified  PFECAs  in  water  treatment 
processes.  We  show  lhat  PFECAs  dominated  the  PFAS 
signature  in  a  drinking  water  source  downstream  of  a 
fluorochemical  manufficturer  and  that  PFECA  removal  fay 
many  conventional  and  advanced  treatment  processes  was 
neg^^le.  Our  adsorption  data  further  show  that  PFPlOPiA 
(*GenX*)  is  less  adsorbaUe  than  PFOA,  vdiicfa  it  is  rqdacing 
Thus,  PFPtOPtA  presents  a  greater  drinking  wato-  treatment 
challenge  tiian  PFOA  does.  The  detection  of  potentially  hi^ 
levels  of  PFECAs,  the  continued  presence  of  higji  levels  of 
l^cy  PFASs,  and  Ae  difficulty  of  effectively  ranovii^  legacy 
PFASs  and  PFECAs  with  many  water  treatment  processes 

sexiest  Ae  need  fiw  broada  disdiaige  control  and  contaminant 

monitming. 
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Thursday,  April  13,  2017  9:19  AM 

Flechtner;  Frank  Styers;  Carel  Vandermeyden;  Jim  Tayson;  Elizabeth  Severt;  William 
Roy;  Craig  Wilson;  Allyson  Ridout;  Overby,  Tommy  D;  ’heidi.cox@ncdenr.gov';  Steve 
Mongeau;  Gary  McSmith;  Mike  McGill;  Justin  Maurice;  Eric  Hatcher;  Beth  Eckert;  Rebecca 
Cramer;  Maggie  Butler;  Phil  Browser 

,  John  Malone;  Jacqueline  Valade;  Kevin  Denson;  Ken  Vogt 

Water  Team  Meeting  PFOS/PFOA  Presentation  by  Detlef  Knappe 
Attachments:  14D  and  PFAS  Fate.docx 


Hello  All, 

I  have  been  approached  by  Detlef  Knappe  with  NC  State  regarding  legacy  and  emerging  PFAS  compounds  in  our  raw 
water  and  their  fate  once  they  have  passed  through  the  Sweeney  WTP  treatment  regime.  Due  to  their  persistent  nature 
and  potential  concentrations  in  our  source  water,  there  is  a  strong  desire  to  identify  the  PFAS  compounds,  their 
concentrations,  and  their  fate  in  our  treatment  plants  through  a  coordinated  sampling  effort  with  Detlef  s  lab.  I  have 
attached  a  short  proposal  outlining  the  project  scope  and  desired  sampling  for  the  group  to  review.  The  scope  of  this 
project  is  such  that  thorough  vetting  and  buy-in  from  all  Authority  levels  would  be  best  before  anything  moves  forward. 

Detlef  and  a  colleague  who  specialize  in  the  study  of  these  PFAS  compounds  have  been  invited  to  come  to  the  next 
Water  Team  Meeting  on  Wednesday.  April  19^  at  1:00pm  to  give  a  short  presentation  for  the  group.  I  felt  this  would 
be  a  great  opportunity  for  all  parties  involved  to  discuss  the  nature  of  these  compounds,  their  source(s),  and  what 
options  we  have  as  a  utility  for  removal  with  subject  matter  experts.  I  believe  that  as  a  progressive  leader  amongst  the 
utilities  in  the  area,  our  path  forward  regarding  these  PFAS  compounds  should  be  a  collective  decision  made  with  the 
health  and  safety  of  our  customers  in  mind. 

I  hope  that  all  who  are  on  this  e-mail  can  attend  and  feel  free  to  contact  me  with  questions  if  you  cannot  attend. 

Best  Regards, 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 
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John  Malone 


From: 

Ben  Kearns 

Sent: 

Thursday,  April  20,  2017  8:30  AM 

To: 

Frank  Styers;  Beth  Eckert;  ‘heidi.cox@ncdenr.gov';  Eric  Hatcher;  Jill  Deaney;  Phil  Brower; 
Maggie  Butler;  Katherine  Willis;  Mike  McGill;  Justin  Maurice;  John  Malone;  Jacqueline 
Valade;  Jim  Tayson 

Cc: 

Kevin  Denson;  Allyson  Ridout 

Subject: 

FW:  Water  Team  PFAS  Presentation  attached 

Attachments: 

PFAS_Wilmington_041917.pdf 

Hello  All, 


Thank  you  for  attending  the  water  team  meeting  yesterday  and  allowing  Detlef  to  present  and  field  questions  on  the 
emerging  contaminates  of  PFOS/PFOA  &  PFAS.  Attached  you  will  find  the  presentation  from  yesterday  and  feel  free  to 
share  with  those  staff  who  you  feel  would  benefit. 


Best, 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell;  910-398-4311 


— Original  Message — 

From;  Detlef  Knappe  [mailto;knappe@ncsu.edu] 

Sent;  Wednesday,  April  19,  2017  2;52  PM 
To:  Ben  Kearns  <Ben.Kearns(S)cfpua.org> 

Subject:  Presentation  attached 

Hi  Ben, 

Please  see  attached.  Feel  free  to  share  with  your  staff. 
Thank  you, 

Detlef 


Detlef  Knappe 
Professor 
319-E  Mann  Hall 


1 


Department  of  Civil,  Construction,  and  Environmental  Engineering  North  Carolina  State  University  Campus  Box  7908 
Raleigh,  NC  27695-7908 

Phone:  919-515-8791 
Fax:  919-515-7908 
E-mail:  knappe(S)ncsu.edu 

Web  page:  http://knappelab.wordpress.ncsu.edu/ 
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TO: 

FROM: 

SUBJECT: 

DATE: 


Ben  Kearns 
Detlef  Knappe 

ApS  perfluoroalkyl  substances  (PFASs)  in  the  urban  water  cycle 


(PFASs)  in  the  urban  water  cycle 

(1)  The  Sweeney  water  treatment  plant 

(2)  Wilmington’s  drinking  water  distribution  system 

(3)  Wilmington’s  sewage  collection  system 

(4)  Wilmington’s  wastewater  treatment  plant 

interested  in  evaluating  the  fate  of  1.4-dioxane  and  PFASs  during  aquifer  storage  and 
ecovery  (ASR)  as  well  as  association  of  1 ,4-dioxane  and  PFASs  with  biosolids.  ^ 

Audience: 

(1)  CF^A  staff  p^e  data  denunslrating  treatment  challenges  associated  with  emerainc 

SeTlstS^’  “  Fear  River  at  vSrX^S^  water 

of  VVilmlns^n'SSdhX  wateMnSS  “0^'" 

DEQ  staff  about  the 

^wnce  of  contaminante  in  the  Cape  Fear  River  basin.  Our  goal  is  to  encourage  DEQ  staff  to 
control  sources  of  pbllutksn  that  affect  downstream  drinking  water  providers. 

Background:  Several  unregulated  contaminants  occur  at  elevated  levels  in  the  Cane  Fear  River  an/i  ifc 

pSu^prSiilSr  r4!d2S’ne '? S  1^  h  “ns«teents  of  concern  are  bromid^,  a  disinfection  by^ 

P  oauCT  precursor,  1 ,4-dioxane,  a  likely  human  carcinogen,  and  perfluoroalkvl  substences  rPFA*ic\  fha» 

T'he  USEPA  recently  established  a  health  advisory  ievelfor  tw^PFASs 

perfluorooctane sulfonate (PFOS),  at 70 ng/L  While  PFOA aifd  PFOS 

on  te  W’®  concentration  of  Genra  reprcerneS  for  PFOA 

al  20^Lnn  '  1  ®''®P  higher  SSfons  (Sun  ti 

Caro^ilt^  T  ^  .4-dioxane  occurs  in  Wilmington’s  source  water  at  levels  that  exceed  the  North 

aenerrnrfn^S^vw  '^*®'’ f  tendard  of  0.35  ng/L.  Ozonation  can  indirectly  oxidize  1.4-dioxane  via  the 
^a»  rh  hydroxyl  radicals  (Knappe  et  al.  2017).  In  previous  sampling  campaigns  we  established 
that  the  ozonation  processes  at  the  Sweeney  WTP  are  capable  of  oxidizing  appmSmatry^JS^ 

me  Jjweeney  WTP  without  measurable  attenuation  (Sun  et  al.  2016a)  In  the  orevious  samolino  ^ 

STof  *®  *"»  <^l"8  me  seme 

^  Also,  we  dKl  not  establish  1.4.dioxane  and  PFAS  late  once  v^er 

^*®  "i -4-dioxane  and  PFAS  in  Wilmington’s  urban  water  cycle  a  PhD 
student  supported  by  our  National  Science  Foundation  grant  will  work  closelv  with  CFPUA  ^taff  tn  trarid 

Kh  Vy^minSrd^nkfngtar^^^^ 

tt^rough  WJmington  s  sewage  collection  system,  and  Wilmington’s  wastewater  treatment  plant  W  are 
Sn  s'-''*®  '^®^®  P^°P°®®  to  toke  sampleTaUhe^^^^ 

(1)  Raw  water  intake, 

(2)  Effluent  of  pre-ozone  reactor, 

(3)  Effluent  of  settling  basin, 

(4)  Effluent  of  settled  water  ozone  reactor, 

(5)  Effluent  of  GAC  biofilter, 

(6)  Effluent  of  UV  reactor,  and 

(7)  Point-of-entry  (POE)  to  distribution  system  (following  contact  with  free  chlorine) 


We  would  need  help  from  CFPUA  staff  to  identify  suitable  sampling  points  in  the  drinking  water 
distribution  and  sewage  collection  systems,  and  to  estimate  water  ages  at  these  sampling  points.  This 
information  will  be  used  to  develop  a  sampling  plan  that  permits  tracking  of  water  parcels  through 
Wilmington’s  urban  water  cycle.  Once  the  sampling  plan  is  finalized,  the  PhD  student,  with  support  of  a 
CFPUA  staff  member,  will  collect  water  samples  at  the  locations  and  time  points  identified  in  the  sampling 
plan.  Samples  for  1 ,4-dioxane  analysis  will  be  collected  in  500-mL  wide-mouth  brown  glass  bottles 
according  to  EPA  method  522  and  stored  at  4C  until  analysis.  Samples  for  PFAS  analysis  will  be 
collected  in  1-L  HOPE  bottles  and  stored  at  room  temperature  until  analysis. 

In  addition,  we  are  interested  in  assessing  the  fate  of  1,4-dioxane  and  PFASs  in  Wilmington’s  ASR 
system.  Based  on  our  understanding  of  Wilmington’s  ASR  system,  typical  operation  involves  recharge  of 
treated  drinking  water  from  Oct./Nov.  through  March,  storage  from  March  through  June,  and  recovery 
from  July  through  September.  We  propose  to  collect  samples  at  the  ASR  well  and  at  monitoring  wells 
located  300,  450,  800,  and  1,400  feet  away  from  the  ASR  well.  One  option  is  to  take  monthly  samples  to 
determine  concentrations  of  1 ,4-dioxane  and  PFASs  only.  Another  option,  based  on  discussions  we  had 
with  CFPUA  2.5  years  ago.  would  be  to  conduct  a  more  extensive  study.  In  that  case,  the  water  quality 
(WQ)  parameters  shown  in  Table  1  could  be  monitored  in  the  recharge  water,  during  storage  in  the  Upper 
Peedee  aquifer,  and  during  recovery.  As  indicated  in  Table  1,  some  WQ  parameters  will  be  monitored 
biweekly  and  ofeers  monthly,  and  analyses  v^ld  be  shared  between  CFPUA  and  NCSU  as  indicated  in 
Table  1. 


Table  1.  Water  quality  monitoring  parameters 


1  Laboratory 

Biweekly 

Monthly 

Cape  Fear 

Public  Utilities 
Authority 

Temperature,  pH,  turbidity,  specific 
conductance,  dissolved  oxygen, 
redox  potential,  residual  chlorine 
(during  rechaiqe) 

Total  organic  carbon,  trihalomethanes 

NCSU 

Nitrate,  nitrite,  ammonium,  sulfete, 
chloride,  bromide,  fluoride 

1,4-dioxane,  PFASs,  dissolved  organic 
carbon,  UV254  absorbance 

The  monitoring  results  will  illustrate  to  what  extent  1 ,4-dioxane  and  PFAS  concentrations  (and  also 
trihalomethanes)  are  attenuated  during  aquifer  storage.  Fluoride  concentrations  will  be  used  as  a  tracer  to 
quantify  the  extent  of  1 ,4-dioxane  and  PFAS  atenuation  by  dilution  of  recharge  water  with  native 
groundwater.  If  attenuation  occurs  beyond  that  attributable  to  dilution,  it  will  be  related  to  redox  conditions 
by  measuring  such  parameters  as  redox  potential,  dissolved  oxygen,  nitrate,  nitrite,  ammonium,  and 
sulfate. 

Finally,  we  are  interested  in  determining  the  partitioning  of  1,4-dioxane  and  PFASs  to  biosolids.  Currently, 
we  are  not  familiar  with  the  solids  handling  fecilities  at  CFPUA’s  wastewater  treatment  plants.  We  would 
be  looking  for  biosolids  samples  designated  for  land  application.  For  the  biosolids  samples,  we  would 
measure  1,4-dioxane  and  PFAS  concentrations  in  both  the  aqueous  and  solid  phases.  To  accomplish  this 
goal,  we  will  separate  the  solids  from  the  aqueous  phase  by  centrifugation.  The  aqueous  phase  samples 
will  be  analyzed  like  any  other  water  samples.  The  solid  phase  will  be  extracted  with  a  60/40  blend  of 
acetonitrile/water  (Washington  et  al.  2010),  and  we  will  measure  1,4-dioxane  and  PFAS  levels  in  the 
solvent  extracts.  These  two  measurements  will  allow  us  to  calculate  partition  coefficients  describing  the 
sorption  of  1,4-dioxane  and  PFASs  from  water  to  biosolids. 

Analytical  methods 

1 ,4-Dioxane  concentrations  will  be  determined  by  a  recently  developed  GC/MS  method  in  our  laboratory 
(Sun  et  al.  2016b).  PFAS  concentrations  will  be  determined  by  a  LC-MS/MS  method  that  targets 
approximately  20  PFASs,  including  perfluoroalkyl  ether  carboxylic  acids  that  occur  at  high  levels  in 
Wilmington’s  source  water  (Sun  et  al.  2016a). 

TOC/DOC  will  be  measured  by  high-temperature  combustion  (Shimadzu  TOC-VSCN  analyzer)  according 
to  Standard  Method  531  OB.  The  concentration  of  UV-absorbing  organic  constituents  will  be  measured  at 


"""  =‘=“'^.'"9  ®“'X'ar<l  Melhod  5910.  Anion  concentrations  will  be  measured  by 

og  aphy  using  exisbng  methods.  NHr*  will  be  measured  by  colorimetric  methods  (Hach). 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 


Jill  Deaney 

Monday,  April  24,  2017  10:15  AM 

Beth  Eckert 

FW:  GenX  Toxicity 


From:  Ben  Kearns 

Sent:  Monday,  April  24, 2017  8:37  AM 
To:  Jill  Deaney  <Jill.Deaney@cfpua.org> 
Subject:  FW:  GenX  Toxicity 

FYI- 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


From:  Detlef  Knappe  {mailto:knaDDe@nr»;i]  pHu] 
Sent:  Saturday,  April  22, 2017 10:22  AM 
To:  Ben  Kearns  <Ben. Kearns@cfDua.org> 
Subject:  GenX  Toxicity 


Hi  Ben, 


I  found  the  following  abstract  about  GenX  toxicity,  which  puiports  that  GenX  is  more  toxic  than  PFOA  r^v 
Z  and  sintilaxdpolS  into 


The  work  desaibed  below  comes  from  one  of  the  top  PFAS  research 
Stockholm  University  in  Sweden). 


groups  in  the  world 


(Ian  Cousins  at 


Detlef 


Comparing  the  potency  in  vivo  of  PFAS  alternatives  and  their  predecessors 


Gomis  Ferreira,  Melissa  Ines 
Vestergren,  Robin 
Borg,  Daniel 
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Cousins,  Ian  T. 

(English)Manuscript  (preprint)  (Other  academic) 


Abstract  [en] 

^  P®'"  and  pol^uoroaikyl  substances  (PFASs)  have  been  introduced  onto  the  market  to  repiace  iono-chain 

pe^uoro^kylacids  (e.g.  ^rfluoroctane  sulfonic  acid  (PFOS)  and  perfluorooctanoic  acid  (PFOA))  and  their  resoective  orecursors  thp  main 
rationale  for  this  industnal  transition  is  that  the  PFAS  alternatives  are  less  bioaccumulative  and  toxic  than  their  oredecessorc  Her^  wa 
e^luated  to  what  ertent  differences  in  toxicoiogicai  effect  thresholds  for  PFASs,  expressed  as  an  administered  dose  were  confoundori  hu 
difference  in  thar  distribution  and  elimination  kinetics.  Increased  liver  weight  was  selected  as  the  investigated  endraint  based  on  the  ^ 

and  toxicokinetic  data  to  enabie  a  com^rison  of  sub-chronic  eff^  Ke^SmSr^  Soses  into 
eqwvalent  serum  and  liver  concentrations  significantly  reduced  the  variability  in  the  dose-response  curve  for  i^Xorobutanoicl^id 
r^i^rohexanoic  acid  (PFHxA),  perfluorooctanoic  acid  (PFOA),  perfluorononaoic  acid  (PFNA)  and  ammonium  2  3  3  3-tetrafluoro-2-  ^ 

ranking  using  serum  (PFNA>GenX>PFOA>PFHxA>PFBA)  and  liver 

(GenX>PFNABPFOA«PFHxA«PFBA)  concentrations  also  indicated  that  some  PFAS  alternatives  may  have  a  higher  toxic  ootencv  than  their 
predeces^  when  correcting  for  differences  in  toxicokinetie.  For  PFOS  and  perfluorobutane  sulfonic  acid  (PFBS)  the  co'nverston  fmnJ^ 
of  PFBS  So^^low^raT  concentrehon  equivalents  did  not  change  the  tox'^ity  ranking  which,  howev^ 

substitution  oV^i^onTn^c^SrS  *nto  account  in 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 

Attachments: 


Gregson,  Jim  <jim.gregson@ncdenr.gov> 

Thursday,  April  27,  2017  1 1:10  AM 

Beth  Eckert 

RE:  Npdes  permitted 

NC0003573  Ownership  Change.pdf;  Ownership  Change  2015.docx;  Cover  Ltr  2015.docx- 
3573-fact  sheet-201 1.pdf 


Jim  Gregson 
Regional  Supervisor 

Water  Quality  Regional  Operations  Section  Division  of  Water  Resources  Department  of  Environmental  Quality 

910.796.7215  Reception  Desk 
910.796.7386  Direct 
910.350.2004  Fax 
Jim.gregson@ncdenr.gov 

Wilmington  Regional  Office 
127  Cardinal  Drive  Ext 
Wilmington,  NC  28405 


Email  correspondence  to  and  from  this  address  is  subject  to  the  North  Carolina  Public  Records 
to  third  parties. 


Law  and  may  be  disclosed 


— Original  Message — 

From:  Beth  Eckert  [mailto:Beth.Eckert@cfpua.org] 
Sent:  Wednesday,  April  26,  2017  8:24  AM 
To:  Gregson,  Jim  <jim.gregson@ncdenr.gov> 
Subject:  Npdes  permitted 


Hey  Jim 

^ere  is  a  manufacturing  plant,  Chemora,  that  discharges  uia  NPDES  permit  into  the  cape  fear  river  between  here  and 
Fayetteville.  Is  this  group  in  your  area  and  if  so  can  I  get  a  copy  of  there  permit? 


Beth  Eckert 
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j  Weekly  5taff  Meeting 

j  Admin  ConferenceRoom 
;  Beth  Eckert 
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11 

12  PM 

^  B  Sewer  Connection:  Admin  Conferei 


Safety  incentive  Gathering;  EMD  Break  Room ;  Latasha  Edney 


Beth  Eckert 


6/15/2017  2:45  PM 


Beth  Eckert 


From: 

Ben  Kearns 

Sent: 

Tuesday,  May  16,  2017  10:31  AM 

To: 

Beth  Eckert 

Cc: 

John  Malone 

Subject: 

FW;  Fwd:  GenX  in  the  Cape  Fear  River  watershed 

Hey  Beth, 

The  below  was  sent  to  me  by  Detlef  regarding  inquiry  from  a  Wilmington  StarNews  reporter,  Vaughn  Hagerty.  His 
questions  are  aimed  at  the  PFAS  study  Detlef  presented  on  in  the  water  team  meeting.  I  do  not  feel  that  we  have  an 
obligation  to  answer  any  questions  of  his  at  this  time  due  to  the  fact  that  it  was  Detlef  s  research,  but  having  a 
discussion  regarding  what  response  we  may  need  to  provide  to  a  news  story  would  be  prudent. 

Thank  you. 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

236  Government  Center  Drive 

Wilmington,  NC  28403 

Office;  910-332-6677 

Cell:  910-398-4311 


From:  Detlef  Knappe  Imailto:knappe@)ncsu.edu] 

Sent:  Monday,  May  15,  2017  6:10  PM 
To:  Ben  Kearns  <Ben.Kearns@cfpua.org> 

Subject:  Fwd:  Fwd:  GenX  in  the  Cape  Fear  River  watershed 

Ben, 

Please  see  below. 

Detlef 


My  name  is  Vaughn  Hagerty.  I'm  a  journalist  working  on  a  story  about  PFASs,  including  GenX,  in  some 
dnnking  water  systems  m  New  Hanover  and  Brunswick  counties.  The  story  is  for  the  Wilmington  StarNews. 


th^r!  P^uoroalkyl  Substances  Are  Important  Drinking  Water  Contaminants  in 

the  Cape  Fear  ^ver  Watershed  of  North  Carolina"  and  was  hoping  you  could  help  provide  some  important 
information  and  clarification  for  the  article.  ^ 


My  initial  questions  are: 


1 


me  papCT  labeb  the  water^toent  plants  as  A,  B,  C,  and  identifies  a  "fiuoroehemieal  manufacturer"  upstream 
om  C.  Is^tmmt  plant  C  the  Cape  Fear  Public  Utility  Authority  and  is  the  manufacturer  the  Chemoure 
(formerly  DuPont)  plant  in  Fayetteville?  And  your  sampling  took  place  in  2013? 

I  may  be  misreading  but  the  paper  also  seems  to  state  that  treatment  plant  C's  filtration  was  inefTective  at 
removing  GenX,  or  might  have  actually  increased  the  concentration  somehow?  And  the  finished  water  (fie  2a) 

contained  levels  ofGenX  similar  to  that  ofraw  water?  Is  all  of  that  correct?  ^  ^  ^ 

sampling  and  testing  occurred?  If  so,  could  you  elaborate  on  it  or  point  me  to  someone  who 
Is  there  my  reason  to  believe  that  GenX  either  is  or  isn’t  still  present  in  water  from  the  Cape  Fear 
downstream  fi-om  the  DuPont  plant? 

i^tolt  ^1?^'  for  peopfe  in  the  community  served  by  C?  Are  the  state  or  federal  governments  looking 


Can  you  speak  at  all  about  any  potential  health  concerns?  The  searches  I’ve  done  so  far  indicate  that  while  the 
^ount  of  research  available  on  the  potential  health  risks  of  GenX  is  small,  at  least  some  of  it  suggests  it  may 
have  problems  similar  to  that  posed  by  PFOA.  Can  you  address  that  or  point  me  to  someone  who^m? 

Are  you  aware  of  any  pictures  that  might  have  been  taken  during  the  sample  gathering  or  other  parts  of  the 
process  that  we  might  be  able  to  publish?  I’m  looking  for  ways  to  illustrate  the  story. 

Is  there  anyone  else  in  North  Carolina  (or  elsewhere)  I  should  be  speaking  with  about  this? 

I  ^^uld  sincerely  agireciate  any  time  you  could  spare  to  help  me  get  this  infoimation.  Let  me  know  if  there’s 
anything  else  I  could  provide  that  would  facilitate  that. 

Regards, 


Vaughn  Hagerty 
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Beth  Eckert 


From: 

Sent: 

To: 

Subject: 


Ben  Kearns 

Wednesday,  May  17. 2017  3:51  PM 
Frank  Styers;  Beth  Eckert 
FW:  GenX  Toxicity 


I  would  also  take  a  look  at  the  bottom  of  the 
same  group. 


following  link  to  the  related  list  of  papers  surrounding  the  topic  from  the 


http://su.diva- 

BoOaJ.or^smash/record.isf?aq2.%5B%5B%5D%5D&c.l08,af=%5B%5DS,searr,hTvn..=l  kt  rn«a,M,:sauan,=»l=„a„„.- 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


From:  Ben  Kearns 

Sent:  Wednesday,  May  17,  2017  3:48  PM 

To:  Frank  Styers  <frank.styers@cfpua.org>;  Beth  Eckert  <beth.eckert@)cfpua.org> 

Subject:  FW:  GenX  Toxicity 

This  was  the  abstract  for  the  report.  I  have  not  yet  gone  and  pulled  the  full  research  paper. 


Ben  Kearns 

Surface  Water  Operations  Supervisor 

CFPUA  Sweeney  WTP 

235  Government  Center  Drive 

Wilmington,  NC  28403 

Office:  910-332-6577 

Cell:  910-398-4311 


From:  Detlef  Knappe  [mailto:knapDe@ncsu.prlii1 
Sent:  Saturday,  April  22,  2017  10:22  AM 
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To:  Ben  Kearns  <Ben.Kearns@cfpua.ore> 
Subject:  GenX  Toxicity 


Hi  Ben, 


I  found  the  following  abstract  about  GenX  toxicity,  which  purports  that  GenX  is  more  toxic  than  PFOA.  GenX 

Brunswick,  and  Pender  greatly  exceed  the  current  health  advisory  level  for 

PF(M.  I  ^  It  IS  unportant  that  we  push  to  dramatically  reduce  inputs  of  GenX  and  similar  compounds  into 
the  Cape  Fear  River! 


The  work  desaibed  below  comes  from  one  of  the  top  PFAS  research  groups  in  the  world  (Ian  Cousins  at 
Stockholm  Umversity  in  Sweden). 


Detlef 


Comparing  the  potency  in  vivo  of  PFAS  aiternatives  and  their  predecessors 


Gomls  Ferreira,  Melissa  Ines 
Vestergren,  Robin 
Borg,  Daniel 
Cousins,  Ian  T. 

(English)Manuscript  (preprint)  (Other  academic) 


Abstract  [en] 


Keyword 

PFOS,  PFOA,  PFAS  alternatives,  toxicokinetic  model,  potency,  toxicity 
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Beth  Eckert 


From: 

Sent: 

To: 

Cc: 

Subject: 

Attachments: 


Frank  Styers 

Thursday,  May  18,  2017  10:48  AM 
Andrea  Jordan 
Beth  Eckert 

attorney  client  privileged 
PFOA.docx 


Shiela  Holman  is  the  assistant  secretary  of  the  environment  with  NCDEQ. 
Please  place  on  Jim's ietterhead. 
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Beth  Eckert 


From: 

Frank  Styers 

Sent: 

Thursday,  June  1,  2017  4:11  PM 

To: 

John  Malone 

Cc: 

Beth  Eckert;  Jim  Flechtner 

Subject: 

FW;  Questions  from  StarNews  re  CFPUA 

John, 

toguestjpn  numhet^  below.  Mr.  Hagerty  also  requested  to  JcnowifthewaTer  treatment 
process  schematic  that  we  currently  have  on  our  web  site  is  accurate,  but  I  have  not  been  able  to  locate  the  schematic 
on  our  web  site.  Do  you  have  a  correct  schematic  we  can  provide  or  confirm  that  we  do  have  one  on  the  website  that  is 
accurate. 

Thanks 

Frank 

From:  Vaughn  Hagerty  [mailto:vaughn.hagerty@gmail.comJ 
Sent:  Thursday,  June  01, 2017  12:15  PM 
To:  Frank  Styers  <Frank.Styers@cfpua.org> 

Subject:  Questions  from  StarNews  re  CFPUA 

Mr.  Styers: 

Thanks  for  taking  the  time  to  speak  with  me.  Here  are  the  questions  we  discussed: 

1)  My  understanding  is  that  CFPUA  is  not  equipped  to  test  for  GenX  on  its  own.  Is  that  correct?  Just  fyi.  Dr.  Knappe 
indicated  that  this  is  the  case  and  that  few,  if  any,  commercial  labs  in  the  U.S.  are  currently  set  up  to  do  it.  This  is 
correct. 

2)  What  percent  of  CFPUA's  water  does  the  Cape  Fear  River  provide?  Are  all  sources  essentially  mixed  in  the  system?  In 
other  words,  I  get  my  water  from  CFPUA.  When  I  turn  on  my  tap,  could  that  water  be  from  the  Cape  Fear  or 
groundwater  or  a  mix  of  both  or  is  it  specific  to  where  I  live?  John. 

3)  Can  you  provide  a  basic,  layman's  description  of  your  water  treatment  system?  Essentially,  I'm  asking  about  the  basic 
processes  you  use.  John. 


4)  What  are  CFPUA's  current  annual  operating  costs?  The  Authority's  total  operating  cost  for  providing  water  and 
wastewater  service  is  just  under  $70  million  annually. 

Also,  because  I'm  slightly  OCD,  just  to  be  sure,  I  have  you  as:  Frank  Styers,  CFPUA  Chief  Operations  Officer  Correct 
Regards, 

Vaughn  Hagerty 

P.S.  In  case  you're  wondering,  the  editors  I'm  working  with  at  the  StarNews  are  Gareth  McGrath  and  Pam  Sander 
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Beth  Eckert 


From; 

Sent: 

To: 

Subject: 

Attachments: 


Gregson,  Jim  <jim.gregson@ncdenr.gov> 

Thursday,  June  8,  2017  1:35  PM 
Beth  Eckert 
Gen  X 

Evaluation+of+substances+used+in+the+GenX+technology+by+Chemours, 
+  Dordrecht.pdf 


Jim  Gregson 
Regional  Supervisor 

Water  Quality  Regional  Operations  Section 
Division  of  Water  Resources 
Department  of  Environmental  Quality 

910.796.7215  Reception  Desk 
910.796.7386  Direct 
910.350.2004  Fax 
Jim.  gregson@,ncdenr.  gov 

Wilmington  Regional  Office 

127  Cardinal  Drive  Ext 
Wilmington.  NC  28405 


Email  correspondence  to  and  from  this  address  is  subject  to  the 
North  Carolina  Public  Records  Law  and  may  be  disclosed  to  third  parties. 
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